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according to 
your requirements 


Whether your daily water consump- 
tion demands be 3,000,000 gallons or 
hundreds of times that figure, Lock 
Joint Pipe Company is prepared to 
provide the supply line you need. 

In the last few years the Company 
has supplied not only hundreds of 
miles of large diameter pipe but also 
more than a million feet of 16” to 24” 
pipe for municipalities and industry. 
This has been made possible through 
the establishment of three permanent 
manufacturing plants. Lock Joint 
Concrete Pressure Pipe from 16” to 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 


Pressure Pipe Plants: 


42” in diameter, produced at these 
plants, can be shipped economically 
to all parts of the country for major 
installations and minor extensions. 

Our representative will be glad to 
discuss with you any water supply or 
transmission project which calls for 
pressure pipe 16” in diameter or 
larger. You will find that Lock Joint 
Concrete Pressure Pipe’s superior 
characteristics of long life, contin- 
uous high flow and negligible upkeep 
will recommend it above all others 
for any permanent installation. 


Wharton, N. J. * Turner, Kan. * Detroit, Mich. 


BRANCH OFFICES: Casper, Wyo. - Cheyenne, Wyo. + Denver 
Col. + Kansas City. Mo. + Valley Park, Mo. + Chicago, Hl 
Rock Island, Ill. + Wichita, Kan. + Kenilworth, N. J. - Hartford 
Conn. + Tucumeari, N. Mex. - Oklahoma City, Okla. + Tulsa, Okla 
SCOPE OF SERVICES—Lock Joint Pipe Company spe- 
cializes in the manufacture and installation of Reinforced 
Concrete Pressure Pipe for Water Supply and Distribu- 
tion Mains in a wide range of diameters as well aa Con- 
crete Pipe of all types for Sanitary Sewers, Storm Draina, 
Culverts and Suhaqueous Lines. 
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WATER 
AT COST OF 


METERING ALONE IS NOT ENOUGH... 


“It must not be taken for granted,” writes a prominent Water 

Works General Superintendent and Chief Engineer, “that with 

the installation of meters all troubles come to an end. Meters 

must be properly maintained . . . Many a water company has 

became careless in meter maintenance, and as meter efficiency 

decreased, has looked to increased rotes .. . A properly main- 

tained meter department is the most important part of any water 

system.” Trident Meters, simple, and rugged, 

with 100% interchangeability of parts, are easy 

and economical to maintain, at ‘new meter ac- 

curacy” through years of constont service. *The cost of stor- 
age facilities at 
Naugatuck for 
equivalent addi- 
tional water sup- 
ply was estimated 
at MANY times 
NEPTUNE METER COMPANY 50 West 50th Street *NEWYORK20,N.¥ of meter. 

Branch Offices in Chicege, San Francisco, Los Angeles, Pertlend, Ore., ing ($35,000). 
Denver, Dalles, Kenses City, Levisville, Atlante, Besten. 
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Lithographed on stone by Rockwell Kent 


**Meet the customers’ needs”? has been our 
watchword for more than fifty years. Whether 


it’s pipe seven feet, or a few inches, in diameter 


—or a complicated fitting—or a special cast- 
ing—we have the equipment and the technical 
skills to meet almost any need for cast iron 
pressure pipe and fittings. Taking advantage 
of process developments and utilizing scientific 
methods to control quality, our plants are 
regularly manufacturing products that ade- 
quately meet our customers’ exacting require- 
ments. United States Pipe and Foundry 
Company, General Offices: Burlington, N. J. 
Plants and Sales Offices Throughout U. 8S. A. 
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Engineering Facts about 
Johns-Manville TRANSITE’ PRESSURE PIPE 


Resistance to Corrosion 
...an index of long life 


Ability to withstand corro- 
sion # the most important 
single measure of the dura- 
bility or life expectancy of an 
underground water pipe ma- 
terial. Two factors— both 
inherent in the pipe itself 
contribute to Transite’s ex- 
ceptional ability to resist 
corrosion. 


These are 
1. The inh corrosion 
resistent moteriais of which 
Transite is made 
2. The specially developed 
pleyed exclusively by Johns- 
Manville — which imparts a high 
degree of chemical stability to 
the finished product 
In the manufacture of Trans- 
ite Pipe, the three basic 
ingredients, asbestos fibres, 


Transite Pipe was first weed by this large west 
coast city in 1933. its exceptional corrosion re- 
sistance —en index of long lite —hes elready made 
possible for Transite to outlive other pipe several 
times ever 


*Transite is @ registered Johns-Menville 
trede mart fer its atbestos-coment pipe. 


A lead of Transite Pipe about to enter the steam 
curing tenks. This step in the Johns-Manville 
menvutacturing process contributes substantially to 
the corrosion ist of the finished pipe —ond, 


cement, and silica—all basically corrosion- 
resistant by nature— are consolidated under 
tremendous pressure to form a pipe wall of 
dense, uniform, homogeneous structure. 
After forming, the pipe is subjected to a 
special steam curing process. 


It is in this steam curing stage that so 
much is contributed to the stability and 
structural integrity of the pipe. Here under 
the action of pressure steam, Transite as- 
sumes a new chemical identity. The silica 
unites chemically with the free lime ordi- 
narily associated with cement products and 
converts it into highly stable, insoluble 
calcium silicates. As a result, the cured pipe 
is unusually resistant to corrosive attack 
throughout its entire structure. 


This intrinsic resistance to corrosion has 
been substantiated by numerous installa- 
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Transite Pipe was installed in this Texes Bae ten 
years ago to replace another pipe material that had 
been destroyed by soil corrosion in 7 years. The 
Transite moins ore still on the job cadee with 
long useful life ahead of them. 


tions. Some of these have been exposed to 
highly aggressive soils, both alkaline and 
acid, for many years. Many are now serving 
as replacements for other types of pipe 
materials under conditions so destructive 
that their useful service life had been 
seriously curtailed. 


like thousands of other communities, this West 
Virginia city selected Transite Pipe because it 
promised assurance of maximum life. Today, 
after 14 years of service, the first installation of 
Transite has already fulfilled this promise by ovt- 
lasting the pipe material previously used. 


In one such installation, a Transite main 
installed during 1932 in an extremely corro- 
sive soil was recently made the subject of 
careful study to determine its condition. 
Sections of the pipe, including couplings, 
were dug up and shipped to the factory for 
test. There was no evidence of deterioration. 
Pipe and couplings readily withstood the 
original factory test, equivalent to four times 
the normal working pressure of the line. 


Certain types of industrial service pro- 
vide an even more severe “‘proving ground” 
for the life expectancy of pipe materials, 
and here, too, Transite Pipe has demon- 
strated exceptional corrosion resistance. 
Coal mine service is a typical example. Here 


acid mine waters are frequently so corrosive 
that they have destroyed ordinary pipe 
materials in a matter of a few weeks or 
months. Yet Transite Pipe has handled 
these same waters under working pressure 
up to 150 lbs. for periods from 10 to 15 years 
with little, if any indication of deterioration. 


To evaluate the ability of pipe materials 
to withstand soil corrosion, the National 


15 years. Transite Pipe, put in as a replacement in 
1934, continues to give the same efficient, depend- 
able service as the doy it was installed. 


Bureau of Standards has conducted an ex- 
tensive series of field tests. These studies are 
based on examination of hundreds of pipe 
samples periodically removed from severely 
corrosive soils. In these and similar tests, 
Transite Pipe has consistently demonstrated 
its superior resistance to soil corrosion, con- 
firming the long life expectancy which this 
asbestos-cement pipe has evidenced in thou- 
sands of water works installations. 


Transite's ability to provide long-term, dependable 
service is well illustrated by its performance in 
coal mines, where it istently other 
pipe materials in carrying ive mine d 
waters. The 36” Transite line shown above has 
been conveying acid mine waters for 15 years. 
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For further details about Transite Pressure 
Pipe, write Johns-Manville, Box 290, New 


York 16, N. Y. 
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Corrosive soil conditions were so severe at this 

location in a prominent New England city that the 

at life of the pipe material formerly used was only * 
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COMING MEETINGS 


29—New Jersey Section Clambake and Outing, Germania 
Park, Dover. Secretary, C. B. Tygert, Box 178, New- 


ark, N.J. 


September 6-8 Minnesota Section at St. Paul, Minn. 

7-8 New York Section at Saranac, N.Y. 
13-14-—West Virginia Section at Huntington, W.Va. 
19-21-—Wisconsin Section at Oshkosh, Wis. 
27-29-——Rocky Mountain Section at Santa Fe, N.M. 


28-29 —(hio Section at Columbus, Ohio. 


October Missouri Section at St. Louis, Mo. 
Alabama- Mississippi Section at Mobile, Ala 
Southwest Section at New Orleans, La. 
Pennsylvania Section at Pittsburgh, Pa. 
Southeastern Section at Charleston, S.C 
California Section at San Diego, Calif 
Michigan Section at Detroit, Mich 


lowa Section at Des Moines, Iowa 


New Jersey Section at Atlantic City, N.J 
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good reasons why Permutit is 


WATER CONDITIONING 


For full information about these or any 
other water conditioning processes, write 
to The Permutit Company, JA-6, 
330 West 42nd Street, New York 18, N. Y., 
or to Permutit Company of Canada, Ltd., 
Montreal. 


HEADQUARTERS 


1. Precipitation— The Permutit® Pre- 
cipitator offers a most efficient means of 
removing water impurities. Operating 
by precipitation, adsorption, settling, 
and upward filtration, it can save you 
up to 50% in space, 40% in chemicals, 
and 75% in treatment time. Applica- 
tions include softening; removal of 
turbidity, color, taste, odor, alkalinity, 
silica, fluorides. 


2. Water Softening —The ion ex- 
change (zeolite) process for softening 
or demineralizing water—recognized as 
the simplest method—was originated 
by Permutit. Present-day equipment 
includes fully automatic units with 
simplified controls, and manually con- 
trolled multiport valves, both giving 
improved performance. Permutit can 
furnish the correct ion exchanger for 
any requirements. 


3. Iron Removal— Pulp, paper and tex- 
tile mills, chemical plants, tanneries and 
other industries requiring water low in 
iron content depend on Permutit equip- 
ment. Permutit processes for iron re- 
moval include base exchange; oxidation 
by manganese Zeolites; aeration, settling 
and filtration; and other processes to 
meet any specific requirement. 


4. Cold Lime-Soda Treatment — The 
new Permutit Spiractor® requires far 
less space and treatment time than ear- 
lier types of lime-soda equipment. In 
the Spiractor, the precipitates accumu- 
late on solid nuclei to form large, heavy 
granules that can be separated from the 
water at relatively high flow rates. No 
sludge is formed; the granules can be 


disposed of easily. 
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you brag 
about the 


your water ? 


= can if you stock and use Aqua Nuchar 
Activated Carbon. In fact, over 1200 communities have used Aqua 
Nuchar to insure delivery of palatable water 365 days a year . . . at 


an average cost of less than two cents per capita per year. 


Be prepared for any taste or odor eventuality by stocking Aqua 
Nuchar Activated Carbon and by running periodic Threshold Odor 
Tests. Our Technical Service Department will be glad to run a 
Threshold Odor Demonstration in your community without obligation. 


| OTHER PRODUCTS | 


Snow Top Precipitated Calcium Carbonate + Muchar Activated Carbons «+ Liqro Crude 
Tall Oil + Tallene Tall Oil Pitch «+ Indusoil Distilled Tall Oil + Tallex Abietic Acid + 
Sulfate Wood Turpentine +» Alpha Pinene * Beta Pinene + Polycene Cellulose Fibers - 
Indulin (Lignin) 


CHEMICAL SALES 
division west virginia pulp and paper company 


NEW YORK CENTRAL BLDG. PURE Of BLDG. UINCOLN-LIBERTY BLDG. 
230 PARK AVENUE 35 E. WACKER DRIVE ee 8 ee 
WEW YORK 17. W. Y. CHICAGO 1, ILLINOIS PHILADELPHIA 7, PA. 


ng 
Pp ata ulity 
PUBLIC LEDGER BLDG. 
_ INDEPENDENCE SQUARE 
PHILADELPHIA 6, PA. 
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Water Supply in Alaska 
By Amos J. Alter 


A contribution to the Journal by Amos J. Alter, Director, Div. of Sani- 
tation & Eng., Territorial Dept. of Health, Juneau, Alaska. 


HE water supplies of Alaska are 

largely from surface sources, al- 
though many wells and some springs 
are also used. Inadequate or unsafe 
supplies in many parts of the territory 
have retarded industrial development 
and caused illness. A better under- 
standing of arctic and subarctic water 
supply needs promises a much brighter 
future. 


Physiography and Population 


Alaska, the largest peninsula on the 
North American continent, together 
with the Aleutian Archipelago, extends 
from 51 to 72 deg. North Latitude and 
from 130 deg. West to 172 deg. East 
Longitude. This is as great a span of 
latitude and longitude as is covered by 
the entire continental United States. 
The area of 586,000 square miles makes 
it about one-fifth the size of continental 
United States. Although the white 
man’s conquest of this vast region— 
with its 27,000 miles of coastline, nu- 
merous mountain peaks more than 14,- 


000 ft. in elevation, mountain ranges 
and broad valleys—started with Ber- 
ing’s visit in 1728, it still holds many 
secrets. 

There are three distinct major re- 
gions in Alaska: the Pacific Mountain 
region, with its maritime climate on 
the seaward side; the Central Plateau 
region, which is relatively dry ; and the 
Arctic Slope region, which is semiarid. 

Precipitation ranges from an annual 
mean of less than 5 to over 200 in. 
Temperatures range from 100° to 
—71°F. Figures 1-3, based on U.S. 
Weather Bureau data, indicate the pre- 
cipitation and temperatures which may 
be expected in different areas of 
Alaska. 

In polar regions, the earth remains 
continuously frozen from a few feet to 
several hundred below the surface, 
with exception of a shallow layer which 
is seasonally thawed. This condition 
is called “permafrost.” Underlying 
permafrost may be found in almost 60 
per cent of Alaska. Figure 4 shows 


4 ice 
Zz 
f 
q 
| 
4 
7 
§ 
A. 


15 

\ 


Mean Annual Precipitation 
(in.) 


approximate mean annual ground tem- 
peratures at a depth of & ft. in different 
regions. 

Fisheries, mining, forestry, fur farm- 
ing, the infant tourist industry and the 
usual service industries form the eco- 
nomic backbone of Alaska Fish 
processing and mining require large 
amounts of water. Although almost 
400 domestic and industrial water sys- 
tems are in use at present, there are only 
58 communities with a population of 
200 or over. Anchorage is the largest 
community, with an estimated popula- 
tion of 20,000 (the total estimated popu- 
lation of Alaska was 92,000 in 1948) 


Mean Annual Air 
(°F.) 


Lemperatures 


Jour. AWWA 


70 


Minimum Recorded Temperatures 
(°F.) 


Domestic and industrial water supply 
demands range from a few gallons a 
day to 120 mgd. In the mountainous 
sections, large amounts of water are 
used for power purposes. Mining op- 
erations require water for “hydraulick 
ing,” and in some communities do- 
mestic consumption and waste have 
been found to run as high as 700 gpd. 


per capita. 
Pacific Mountain Region 


Water supply problems in the Pacific 
Mountain region do not differ mate- 
rially from those of the continental 
United States. Practically all sources 


Fairbanks 


Mean Annual Ground Temperatures 


(°F.) 
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in this area are mountain streams and 
lakes fed from rain and snow on the 
heavily wooded slopes of the coastal 
ranges. Spruce, hemlock and cedar 
trees, interspersed with “muskeg flats” 
and berry bushes, predominate on the 
watersheds in the southeastern and 
central coastal section. Relatively few 
trees are found on the watersheds in 
the remainder of the coastal region. 
Rapid sand filtration is applied in only 
three of the communities in this region, 
and less than one-fourth of the supplies 
receive chlorination. Heavy coliform 
bacteria contamination is general in 
these supplies during certain periods. 
Studies have indicated that each year 
approximately one person out of every 
four served from these supplies suffers 
from gastrointestinal disturbances at 
times when pronounced thaw or heavy 
rainfall occurs on the watersheds. It 
has rarely been possible to determine 
any of the specific etiological agents in 
these outbreaks, but they bear many of 
the characteristics of waterborne con- 
tamination. 

Although surface sources are most 
common in this area, there are a few 
well supplies. The lack of forests on 
watersheds and the rugged mountain 
terrain make impounding reservoirs 
necessary for most supplies. 

Very little is known concerning the 
ground water possibilities in any part of 
Alaska. Heavy precipitation through- 
out the Pacific Mountain region has 
tended to retard the investigation or 
development of ground water sources. 


Central Plateau Region 


Relatively little precipitation and 
severe cold weather during the winter 
months complicate the provision of 
adequate and continuous water supplies 
in the Central Plateau region. From 
November 1 to May 1 monthly mean 
temperatures are below freezing and 
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surface water runoff is limited to that 
from springs. Streams with water- 
sheds of less than 300-400 square miles 
do not have sufficient flow to maintain 
a free channel. Ice gradually thickens 
in such streams until it extends to the 
bed of the stream. Some runoff finds 
its way through the thawed gravels be- 
neath the channel and a portion of 
the runoff may rise to the surface, 
spread and freeze rapidly. This fre- 
quently results in the formation of 
large bodies of ice commonly called 


Fic. 5. Permafrost Area 
“winter glaciers,” which may reach 20 
ft. in thickness and extend over wide 
areas where subchannel gravels are 
shallow and reefs of bedrock constrict 
the path of flow. The occasional ex- 
istence of deep and relatively warm 
springs alters what may be called the 
normal cycle of surface water supply in 
this region. 

Industrial as well as domestic water 
supplies from surface sources are usu- 
ally seasonal. The quantity of water 
which is commonly available is the 
daily flow at the point of diversion. 
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In a few localities, surface and sub- 
surface impounding of water has pro- 
vided a continuous supply of water 
throughout the year. Most streams in 
the Central Plateau region are very 
flashy, because of frozen soil, steep 
slopes and lack of natural storage. 
Discharge measurements made by the 
U.S. Geological Survey on the Yukon 
River indicate that the runoff exceeds 
6O per cent of the precipitation. Ells- 
worth aml Davenport have stated: 
“The runotf per square mile from the 
drainage area of the Yukon above 
Eagle exceeds that of half the area of 


thawed ground 


ZZZ2) Permatrost 
Seasonally frozen ground 


AMOS J. 


ALTER r AWWA 
populated and at present has little in- 
dustry. It is semiarid and tempered by 
the Arctic Ocean to a somewhat even 
but continuously low temperature. 
Although there are myriads of shal- 
low ponds and lakes and the relatively 
swampy tundra may be a_ veritable 
watery mass during the warm months, 
the long winter period keeps almost 
all such water sources in a frozen state. 
With present methods, it is not eco- 
nomically feasible for large communi- 
ties or industries, under ordinary cir- 
cumstances, to utilize much of the vast 
amount of water that is present practi- 
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the United States” (1). Most water 
supplies in and near Fairbanks, a town 
of approximately 8,000 population, are 
relatively shallow 
Permanently frozen ground exists 
throughout most of Central Plateau 
region, as shown in Fig. 5. The prob- 
lems of providing adequate and con- 
tinuous ground water supplies in such 
areas are discussed below. Melted ice 
and snow are used for domestic water 
supply in many parts of this region. 


Arctic Slope Region 


wells 


The Arctic Slope region is a flat, 


treeless area which is very sparsely 


everywhere in the arctic in the 
frozen state. The problem of obtaining 
an adequate water supply is really one 
of locating a continuous and readily 
usable source. 

In the arctic, shallow rivers, and 
sometimes deep ones, are frozen in the 
winter down to the bottom. Ground 
waters are found in smaller amounts 
than under temperate conditions. The 
usual water treatment practices must 
be modified to conform with low-tem- 
perature conditions. Where  year- 
round distribution by pipes is provided, 
such a system often must be laid in 
permafrost. Water works buildings 
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and other structures may be damaged 
by the freezing and thawing of the 
ground under their foundations. Wa- 
ter must be preheated before it is in- 
troduced into the mains, or heated con- 
duits must be used to protect the 
distribution system from damage by 
freezing. 

In somewhat primitive arctic villages 
and towns, where water for domestic 
usage is obtained during most of the year 
by melting ice and snow, the average 
per capita consumption probably does 
not exceed 2 gpd. The cost of 100 gal. 
of water brought as ice from a distance 
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for human consumption. Pathogenic 
bacteria have been known to survive 
for a great period of time under freez- 
ing conditions. For household use, the 
harvested ice is taken a block at a time 
and placed in a container in a heated 
room, where it is allowed to melt. In 
the coastal areas of the Arctic Slope 
region, fresh-water ice is sometimes 
found on the salt-water ice of the 
ocean and used for human consump- 
tion. 

Occasionally melted snow is em- 
ployed as a source of water supply. 
The quantity of snow in many places is 
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of 2-25 miles is about $7.25, according 
to estimates made in 1947 for the vil- 
lage of Barrow, Alaska. Although this 
method is the principal way of obtain- 
ing water in the Arctic Slope region, 
it is not economically feasible for com- 
munity and industrial water supply 
development. 

Ice is cut from fresh-water lakes in 
the fall, when it is about 10—12 in. thick, 
and is stored either in permafrost cel- 
lars or on the surface of the ground in 
a convenient spot. As freezing may 
not exclude all impurities and patho- 
genic bacteria present in the water, ice 
cut from such a supply may be unsafe 


relatively small except where it has 
formed drifts. Barricades may be 
placed in such a fashion as to cause the 
drifting and accumulation of snow, but 
there is usually a great amount of dirt, 
silt and organic material mixed in 
with it. 

Present equipment used by civilians 
for melting snow and ice in the arctic 
is generally of an improvised nature. 
Steam generators and jets, for thawing 
frozen ground or holes in ice, are not 
economical for providing a community 
or industrial water supply and are im- 
practical for use by small consumers. 
During the summer months water for 
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the household is generally obtained 
from fresh-water lakes or rivers. The 
water is dipped from the river or lake, 
poured into a barrel and hauled to the 
home. 

Rainfall is so scanty throughout much 
of the Arctic Slope region that it is 
impractical to rely upon cisterns as a 
source of water supply. Even where 
sufficient rainfall and catchment area 
are available a cistern supply is eco- 
nomically unsatisfactory for more than 
two or three persons. 
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Shallow surface sources are not prac- 
tical where a continuous supply of wa- 
ter is needed, since they freeze and 
are unsatisfactory without treatment. 
Although seasonal ice rarely, if ever, 
exceeds a depth of 6-8 ft. on surface 
waters, the majority of these sources 
are only a few feet deep 

There are comparatively few rivers 
which are large enough to maintain 
an appreciable flow throughout the 
year. The utilization of water from 
rivers in the permafrost region is com- 
plicated not only by their tendency 
to freeze solid in some places, but also 
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by the formation of frazil and anchor 
ice. The clogging of intakes by such 
formations has been controlled with 
steam lines placed in intake works. 

Rivers receiving water from sub- 
permafrost sources and entrapped wa- 
ter from extensive areas may flow 
continuously at points where the depth 
of channel and the quantity of flow are 
sufficient to offset tendencies to freeze 
(Fig. 6). Checks can be made on the 
temperature and general physical and 
chemical characteristics of water in a 
watercourse at intervals in order to 
locate appreciable subpermafrost sup- 
plies flowing into it. 

In some areas, subsurface dams are 
placed across the path of ground water 
flow in a stream bed and perforated 
pipes laid in the bed upstream from 
the dam to collect ground water before 
it enters the stream. The latent heat 
of fusion from entrapped ground water 
may be sufficient to prevent a river 
from freezing, but, if the quantity of 
entrapped water is limited, the river 
source cannot be depended upon un- 
less there is also subpermafrost or 
spring water flowing into it. 

Relatively deep lakes, which do not 
freeze to the bottom, usually receive a 
considerable amount of entrapped wa- 
ter and frequently subpermafrost or 
artesian water. They serve as a con- 
tinuous source of supply. Shallow 
lakes receiving enough entrapped water 
can be used as a limited supply source. 
The great proportion of ice to un- 
frozen water in a pond or lake which 
is not fed with entrapped water or from 
subpermafrost sources may make the 
quantity of stored water under the ice 
insufficient for supplying the demand 
over an extended period. 


Arctic Ground Water 


Figures 7 and 8 show the physical 
conditions surrounding ground water 
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supplies in northern Alaska. Supra- 
permafrost water (ground water above 
the permafrost layer) is irregular and 
quite often such sources disappear alto- 
gether before the end of winter, par- 
ticularly in areas where the seasonal 
frost extends down to the permafrost. 
In the subarctic and southern sections 
of the permafrost region, shallow layers 
of thawed ground may exist continu- 
ously above the permafrost, and, in the 
presence of appropriate soil types, 
these layers serve as an aquifer for su- 
prapermafrost water supplies. Such 
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supplies are generally pocr producers, 
however, and cannot be depended upon 


if any great amount of water is needed. 
Several hundred such supplies are be- 
ing used in interior Alaska. Ground 
water from above the permafrost is ob- 
tained by the use of bored, dug and 
driven wells or infiltration galleries. 

The safety of the suprapermafrost 
supply is highly questionable for sev- 
eral reasons. It is rarely more than 
10-20 ft. deep and receives water from 
the contaminated zone of the subsoil. 
Cesspools and other waste disposal fa- 
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cilities are usually placed at about this 
same depth to avoid seasonal frost and 
yet not be in permafrost. Heat losses 
from houses tend to thaw the perma- 
frost under them and cause the forma- 
tion of a sumplike depression in the top 
of the permafrost. 

Entrapped or artesian water found 
within the permafrost is ca'led intra- 
permafrost water (Fig. 8). Such sup- 
plies are rare except in the southern 
portion of the area of permanently 
frozen ground. In the foothills of 
mountain ranges, where geological 
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formations and permafrost exist in 
such a fashion that subpermafrost wa- 
ter may be forced up into the perma- 
frost by hydrostatic pressure, it is pos- 
sible that such water may be found in 
fault zones of the permafrost (Fig. 8). 
The water is not in a stable position, 
however, and in time a supply of this 
type may be exhausted or may come 
through the permafrost and appear as 
suprapermafrost or subpermafrost wa- 
ter. Intrapermafrost water supplies 
may be tapped by the use of drilled or 
thawed and jetted wells. Like ground 
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water supplies in fissured limestone, 
intrapermafrost waters differ greatly 
in quality and safety. 

Various types of well water supplies 
in use at Fairbanks, Alaska, are shown 
in Fig. 9. It may be noted that a 
thawed area exists on the inside of the 
river curve. Well (a) is a normal well. 
Wells (b) and (c) penetrate through 
the permafrost. Well (d) displays 
some artesian effect as a result of the 
confining layer of permafrost. Well 
(e) is a rock well. The zone between 
wells (d) and (e) is a probable site 
for frost mound formation (Fig. 10) 

Subpermafrost water sources, al- 
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though they may appear to be the most 
promising means of continuous arctic 
water supply, are difficult to locate, 
costly to develop and may be highly 
mineralized. Vermatfrost has heen re- 
ported to extend to a depth of 900 ft. 
at some points in the arctic and pervi- 
ous strata below this point are not 
readily charged with ground water. 
Moreover, where, as often happens, 
the permafrost extends to and into im- 
pervious strata such as rock, ground 
water is not available in appreciable 
quantities. Several satisfactory sub- 
permafrost test wells have been drilled 
at Fairbanks. The warmest water 
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may be found some distance below the 
lower limit of permafrost. 

Well drilling through permafrost 
presents special problems and is rela- 
tively expensive. Wells penetrating 
permafrost must be operated almost 
continuously and sometimes heated to 
prevent freezing. Excessive pumpage 
may freeze a well or possibly change 
local hydrology. Note must also be 
taken of the effect of temperature on 
percolation. Movement of ground wa- 
ter through a water-bearing stratum is 
slower at a low temperature than at 
average temperatures, and the yield 
from a given type of aquifer may be 
appreciably less under low-temperature 


conditions (2). The relation between 
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temperature and water viscosity is 
shown in Fig. 11. 

Well casings must be adequately 
anchored in permafrost and constructed 
so that seasonal freezing of the sur- 
rounding soil does not disjoint, crush 
or otherwise destroy the casing. 

It has been recommended that fill- 
around casings be of sand or gravel, 
to minimize cohesion of the seasonally 
frozen soil around the casing. Puddled 
clay may freeze to the casing and dam- 
age it. This type of construction en- 
hances the possibility of contamina- 
tion of the well by surface drainage. 
Wells should be located in a heated 
structure to avoid damage from sea- 


sonal frost and cold air. The wells 
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should not be placed in pits, however, 
because such an arrangement may dis- 
turb the thermal regime of the ground 
excessively, as well as increasing the 
possibility of contamination. A large- 
diameter casing and continuous mode- 
rate pumping are helpful in preventing 
the freezing of a well through perma- 
frost since they reduce the tendency to 
ward supercooling of the water and 
frazil ice formation. 

Dynamiting subpermafrost in- 
trapermafrost wells in order to in- 
crease yield is a dangerous practice 
and, as in limestone wells, may result 
in contamination hazards. 
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The records of the Alaska Dept. of 
Health show the occurrence otf water- 
borne typhoid fever at several points 
in the permafrost region and also in- 
dicate the occurrence of reportedly 
waterborne dysentery in several arctic 
communities. Scores of shallow ground 
water supplies in the permafrost re- 
gion have been found bacteriologically 
unsatisfactory. In addition, some wa- 
ters are very hard. 

As in temperate climates, arctic wa- 
ter supplies must be properly treated 
to render them physically and bacterio- 
logically satisfactory. Although the 
principles involved appear to be the 
same in the arctic as elsewhere, the 
physical features of water treatment 
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under low-temperature conditions may 
differ slightly at several points. 


Protection of Facilities 


Proper housing and insulation must 
be provided for all equipment and in- 
stallations. Due regard must be taken 
for the protection of all units from the 
destructive forces of seasonal frost. 
The effect of permafrost must be eval- 
uated before pumping stations, treat- 
ment facilities and water towers are 
constructed. 

Air temperatures, the depth to which 
the ground thaws seasonally and the 
temperature of the permafrost govern 
construction methods and practice. If 
foundations do not extend into the 
permafrost, frost action in the thawed 
or active layer will cause settling and 
heaving of the structure. Damage may 
occur because parts of the permafrost 
and upper soil are removed and re- 
placed with materials such as concrete 
which have a higher heat conductivity 
than the original soil. Heat within the 
structure, as well as heat absorbed by 
it from the sun’s rays, is conducted 
through the foundation and into the 
ground, tending to destroy the perma- 
frost. Thawing of the permafrost af- 
fects the stability of the soil, causing 
the structure to settle. Because of dif- 
ferential thawing and possible varia- 
tions in soil characteristics, the struc- 
ture may settle unevenly. 

Water may drain down along the 
foundation and collect at the base of it. 
Refreezing of the soil and water causes 
heaving. An impervious layer of per- 
mafrost near the base of the foundation 
prevents the escape of entrapped water, 
and thus the effects of frost action are 
magnified. The effect on smaller build- 
ings may be observed in almost any 
community in the Alaska permafrost 
zone. Annually repeated displacement 
of foundations, walls and other parts 
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of a structure causes leaks in reser- 
voirs and cracks in walls, breaks foun- 
dations and threatens the stability of 
a structure 

Methods for preventing the thawing 
of permafrost and for anchoring struc- 
tures into permafrost to forestall set- 
tling and heaving (Fig. 12) have been 
If the 
permafrost lies at a considerable depth, 


used to minimize frost effects 


thawing is avoided by making a shal- 
low excavation, a layer of ground 10 
13 ft. thick being left between the bot- 
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left under buildings to prevent disturb- 
ance of the permafrost beneath the 
structure. 

In the subarctic, where permafrost 
exists at a temperature near the freez- 
ing point, the upper permafrost may be 
completely thawed prior to placement 
of a structure. In such areas, the per- 
mafrost does not return and construc- 
tion of stable facilities may thus be 
simplitied 

The thawing of the ground under 
pumphouse floors must be prevented. 
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tom of the foundation and the upper 
level of for 
the foundation ts extended down 6 or 
7 ft. Exeavated ground is replaced 
In- 


permatrost. excavation 


with dry sand, gravel or rubble 
sulating layers, made of asphalt, felt 
impregnated with tar, or similar ma- 
terials with a low heat conductivity, 
are for foundations. 
Pilings are commonly used for founda- 


recommended 


tions in many places in Alaska, and an 
18-24-in. clear, open space is often 


Pipes passing through a pumphouse 
floor under buildings must be 
properly insulated to prevent frost 
destruction. Pipes placed under con- 
tinuous foundations may damage them 


and 


if not properly insulated. 

Foundations and walls should have 
a smooth finish, which decreases the 
cohesion of frozen ground with the 
wall and tends to prevent the raising 
of foundations. It is also desirable to 
give foundations a trapezoidal profile. 
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The surrounding excavation should be 
filled with coarse sand or gravel, and 
water should be led off by means 
of a drain. Clay or asphalt berms 
may be necessary to lead off surface 
water. 

Unequal expansion and contraction 
of dissimilar materials used in equip- 
ment may result in damage to the unit. 
All piping must be installed with steep 
slope so that rapid drainage may be 
attained, and all drain ports must be 
large enough for this purpose. Wa- 
ter-lubricated equipment is subject to 
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heated with a_ recirculating heater 
system. 

Appropriate provision must be made 
for the use of heated outside air for 
the ventilation of enclosures where ex- 
posed water surfaces or other vapor 
sources may exist and tend to cause 
excessive condensation of moisture on 
the cold surfaces of the enclosing struc- 
ture. Vapor barriers must be pro- 
vided over all insulating walls in such 
enclosures to prevent insulating ma- 
terials from being soaked and damaged 
by excessive condensation. 
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rapid freezing immediately upon stop- 
ping unless heated, and, therefore, may 
sometimes be considered unsatisfac- 
tory for arctic use. Pumps, even 
though they are not water lubricated, 
may freeze when stopped. Drainage 
may leave enough moisture in a cen- 
trifugal pump to permit the impeller 
blades to freeze to the housing. An 
unheated or improperly protected fil- 
ter may freeze in a few minutes when 
it is taken out of service. Elevated 
storage must be properly insulated and 


Dual Main Recirculating System 


Water treatment plants in the Cen- 
tral Plateau and Arctic Slope regions 
should be protected against low tem- 
peratures. Chemical mixing, filtra- 
tion, settling and miscellaneous proc- 
esses should be carried on in heated 
or insulated structures. 

Chemicals used in water treatment 
generally do not mix or react as rap- 
idly in cold water as in warm. Chlo- 
rine, which is commonly used for dis- 
infecting water, is not so effective 
at low as at normal temperatures. In- 
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creased viscosity in water at low tem- 
perature causes a slower settling out 
of undesirable particles. Low tem- 
peratures also result in increased head 
losses in filters. 


Distribution System Problems 


Where community water distribution 
systems are used, tank trucks and large 
bottles are the most common means of 
distribution. The hoses, tank trucks, 
large bottles, corks and pails are easily 
contaminated and difficult to keep clean. 
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be constructed of metal, concrete or 
wood and may be buried near the sur- 
face or placed above the ground. Some 
utilidors are large enough to allow 
workmen to walk through them to 
carry on regular maintenance (Fig. 
13), while others merely permit pas- 
sage of the service lines. Both water 
and sewer lines are frequently placed 
in the same utilidor, an arrangement 
which may become extremely hazard- 
ous because leaking sewers can con- 
taminate the water supply. (Great care 
Water main 


Alternate main 


; Alternate Treating, 
| Heating and 


Recirculating Plant 
(for surface water use) 
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In some communities, water is dis- 
tributed warm months 
through temporary pipelines laid on 
the surface of the ground. These lines 
are disjointed and drained at the end 
of each summer, and the water 1s dis- 
tributed by tank truck during the win- 
ter. Because practically no water ts 
available for fire protection during 
much of the vear, insurance rates are 


during the 


high. 
In other areas, water is distributed 


by placing the pipelines in heated con- 


duits called “utihdors.” These may 


Single-Main Recirculating System 


must be taken to provide proper drain- 
age in utilidors to prevent the occur- 
rence of this condition. If the utilidor 
is improperly sealed, entrapped ground 
water may enter and flood it. Without 
proper construction methods, waste 
heat from the utilidor may thaw the 
permafrost and also disturb the stability 
of the soil around the utilidor, resulting 
in much damage to the system. 

In some settlements water is distrib- 
uted by a recirculating system. The 
water is heated and pumped into the 
distribution which is 
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not used is pumped back to the start- 
ing point again for additional heating 
and recirculation. The recirculating 
distribution system is sometimes con- 
structed with two lines—a service and 
return line (Fig. 14). Figure 15 il- 


lustrates an arrangement for a single- 
main recirculating water distribution 
system. 

The water in service lines extending 
from street main to house must also be 
recirculated or heated either from the 
house heating system or from the utili- 


dor. Figure 16 illustrates a service 
connection for a dual-main recirculating 
system. An electrical heating unit may 
be used to protect house service lines 
from freezing. Such an arrangement 
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Fic. 16. Dual-Main Service Connection 
is shown in Fig. 17, with the heating 
element a nickel-chromium wire and 
the current controlled by an air thermo- 
stat. In frozen ground, the cable ex- 
tends to the main. Another method of 
protecting the service line is to enclose 
it in an extension of the utilidor carry- 
ing the main. Prefabricated utilidor 
units may be purchased from various 
supply houses. Shavings, peat, moss, 
gravel and other insulating materials 
are also used to protect the water dis- 
tribution system from freezing. 


Construction Costs 


Construction costs in different sec- 
tions of Alaska are affected chiefly by 
such factors as the accessibility of the 
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area to regular shipping routes; local 
labor costs; local availability and de- 
mand for materials and construction 
equipment; and, in the Arctic Slope 
and Central Plateau regions, the need 
for modification of standard construc- 
tion procedures because of low-tem- 
perature conditions. 

In 1949 representatives of various 
government agencies in Alaska indi- 
cated that construction costs there were 
considerably higher than in continental 
United States. The relationship of 
construction costs in Alaska to costs in 
continental United States is shown in 
Fig. 18, the Engineering News-Record 
index for continental United States be- 
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Fic. 17. Protection of Service Pipe 
ing taken as 1. The Alaska costs are 
based on the opinions of the above- 
mentioned officials. 


Summary 


There is little reason to believe that 
the principles involved in domestic and 
industrial water supply in Alaska dif- 
fer materially from those in temperate 
climates. But the application of these 
principles in the Central Plateau and 
Arctic Slope regions of Alaska is dif- 
ferent. Satisfactory water supplies 
are difficult to obtain. Many surface 
supplies freeze, and much of the ground 
water is in a frozen state. With in- 
telligent, systematic search, suitable 
supplies may be found, however. The 
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high viscosity of water at low tem- 
peratures has an appreciable effect on 
certain treatment practices, and design 
and operation must be adjusted ac- 
cordingly. 
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Special provision must be made for 
the distribution of in regions 
where portions ot the ground remain 
continuously frozen. Water may be 
heated and circulated im the distribu- 
be distributed 


wate! 


tron System, or It 


from mains placed in heated conduits 
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Much research and investigative work 
are indicated in the application of the 
basic principles of water supply con 
struction and operation in low-tem- 
perature areas 
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Atomic Wastes and Water Quality 
By W. A. Rodger 


A paper presented on April 13, 1950, at the Illinois Section Meeting, 


Chicago, by W. A. Rodger, Asst. to Director, Chem. Eng. Div., 


gonne National Lab., Chicago. 


N preparing this paper, the author 

was asked to reply to four ques- 
tions: [1] What radiation level is con- 
sidered safe for potable water? [2] 
What equipment is necessary to moni- 
tor a water supply in order not to ex- 
ceed this level? [3] What is the effect 
of present water purification methods 
on radiation which may exist in the 
water? [4] What could a water works 
operator do if a sneak atomic bomb at- 
tack should raise the radiation level 
of the water above the tolerance point? 

Unfortunately, no clearcut, unquali- 
fied answer can be given to any of these 
questions. An attempt will be made, 
however, to reply as fully as possible. 
In addition, some information will be 
given on the measures taken at U.S. 
Atomic Energy Commission installa- 
tions to treat radioactive wastes pro- 
duced in their operations. 

The AEC has been in the uncom- 
fortable position of both producing and 
policing its own radioactive wastes. It 
is to be hoped that, sometime in the 
near future, the policing will be guided 


by sensible, nationally accepted codes 
The mention of policing leads natu- 
rally into the problems of tolerances 


and monitoring. No absolute toler- 
ance level can be fixed for radiation in 
water which will apply to all of the 
many different forms of radiation that 
may exist. Not only is there a vast 
difference in the physiological effects 
of the three basic types of radiation— 
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alpha and beta particles and gamma 
rays—but each type has various energy 
levels and half-lives. Furthermore, 
each form may be associated with dif- 
ferent chemical elements or compounds 
which will markedly affect the be 
havior of the radiation if introduced 
into a living organism. 

Taking into account the various fac- 
tors enumerated, permissible levels 
have been tentatively determined for a 
number of specific radioactive isotopes. 
A table of such data has recently been 
published in the Journat (1). To 
give some idea of the great degree of 
variation possible, it may be noted that 
the permissible concentration, in micro- 
curies per liter, is 0.0000001 for radium 
and 6,000 for radiocarbon (C 14), a 
variation of 10'°. Without the ex- 
penditure of astronomical sums of 
money, it will not be possible, in moni- 
toring effluents, to make complete 
analyses for all known radioisotopes. 
They are too numerous and most of 
the determinations are very difficult. 
Hence, unless a given plant or area 
produces only a few specific types of 
radioactive material, some general per- 
missible level will have to be adopted 
as a compromise. Such a figure will 
probably be set by the National Com- 
mittee on Radiation Protection. 

Another complication is the natural 
radioactivity, or natural radioactive 
background, of the water supply source. 
In general, this background amounts to 
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approximately 10° or 10°° microcuries 
per liter, but a few mineral spring wa- 
ters run as much as 10° higher. If the 
supply source involved has a high na- 
tural background, it may be asked why 
the radioactive plant effluent should be 
maintained well below the natural level 
Unless this is done, however, the dis 
charge might be considerably above any 
nationally adopted standard. Further 
more, downstream monitoring, while 
not impossible, would become most 
difficult, 

As yet no general tolerance level has 
been adopted, but it will probably be 
set at a concentration a shade above 
the normal natural background, with 
special provision for areas where the 
background is unusually high or low 
The words “shade above” are used de 
liberately, and the author will make no 
attempt to define the phrase. No spe- 
cific figure will be mentioned, because 
such statements, however well quali 
fied, may tend to be accepted as fact 
prematurely. A great many people, 
including members of the water works 
profession, must be satisfied before a 
tolerance level can be established. (The 
above-mentioned National Committee 
on Radiation Protection has recently 
suggested that a figure of 10°* micro- 
curies per liter be used as a tentative 
level for guidance until further infor- 
mation is available. ) 

The ideal objective of the AEC is 
to discharge to nature no radioactive 
atom installations 
This aim is a practical impossibility, 
although it might be realized if it were 
limited to detectable atoms. Even then, 
the operation would be fantastically 
Consequently, it is im- 
determine what level of 
activity may be discharged without 
harming any life in the area, and a 
great deal of effort is being devoted 
When a tolerance 
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level is adopted, it will presumably 
be changed from time to time as more 
knowledge is gained. The probability 
is that it will be made more generous 
rather than more stringent, since, 
whenever a reasonable doubt has ex- 
isted, the AEC has tried to follow the 
safer, though admittedly more expen- 
sive, course. 


Monitoring of Supplies 


Devices for the continuous monitor- 
ing of water supplies at the low radio- 
activity levels involved are not com- 
mercially available, although the AEC 
is making a serious attempt to develop 
them. It is possible, but not easy, how- 
ever, to assay liquids at these levels. A 
good representative sample must be 
carefully concentrated to a degree dic- 
tated by the solid content of the water. 
The final step requires plating a meas- 
ured quantity of the concentrated liquid 
on a metal disk about the size of a 
quarter. If an alpha count is desired, 
the ideal results will be obtained only 
when a monomolecular layer of solids 
exists on the plate. In beta counting, a 
total of 20 mg. of solids will still give 
good results, and, for gammas, this fac- 
tor 1s not so important. 

The entire evaporation and plating 
must be carried out under 
aseptic conditions. At low levels, the 
slightest contamination picked up dur 
ing sample preparation will make the 
results meaningless. When prepared, 
the sample is mounted on a_ holder 
peculiar to the counter being used and 
is placed in a_ shielded counting 
chamber 

There are many different instruments 
available commercially which will count 
these samples, but none is yet com- 
pletely satisfactory, although rapid 
strides are being made in achieving 
Counting is a statisti- 
As such, any absolute 
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number of counts is associated with 
a particular percentage error. The 
larger the number of counts, the lower 
the error. In low-level counting, the 
number of disintegrations per unit time 
is low, and the count must be taken 
over many hours to obtain any degree 
of accuracy. Moreover, all of these 
counters have a natural background or 
blank count, which must be determined 
often, as it changes a little from time 
to time. For most counters, the back- 
ground count is large compared with 
the sample count being determined. 
This fact again introduces an error and 
requires very long counts, preferably 
with intermittent determination of 
background. 

The counters themselves can hardly 
be classed with appliances like a vac- 
uum cleaner which need merely be 
plugged into a wall socket and turned 
on. They are delicate electronic cir- 
cuits and require regulated voltage, 


controlled temperature and humidity, 
and freedom from mechanical shock and 


even from loud noise. They must be 
rigidly protected from contamination 
and demand close attention. 

Working with radioactivity at rea- 
sonable tracer levels is relatively easy, 
and many of the precautions discussed 
are not necessary. But determinations 
at levels approaching the natural back- 
ground are another matter. It is not 
enough to buy one of the water plant 
employees a “Little Wizard Atomic 
Energy Set.” Even with the best 
equipment obtainable, at least one well 
trained technician should be hired. 
For supefvisors who will be responsi- 
ble for such work, although perhaps 
not actually engaged in the manipula- 
tions, a one-month course is offered 
by the Oak Ridge Institute of Nuclear 
Studies.* 


* Those interested should apply for in- 
formation to Dr. Ralph T. Overman, In- 
stitute of Nuclear Studies, Oak Ridge, Tenn. 
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Effect of Ordinary Treatment 


The effect of ordinary water puri- 
fication methods on radiation present 
in the water constitutes another ques- 
tion to which only a preliminary an- 
swer can be given. A few very incom- 
plete experiments indicate that 80-90 
per cent of most forms of radioactivity 
would be removed. No data are avail- 
able on whether a repeated treatment on 
mixed types of radioactivity would re- 
move an additional 80 per cent or not. 


Effects of Atomic Bombing 


It is hard to see how an atom bomb 
attack could result in enough radio- 
activity in the water to add much to the 
misery and suffering which would ac- 
company the other effects. If, as ex- 
pected, the bomb were exploded a thou- 
sand feet in the air, the famous cloud 
would soon carry all but very small 
quantities of the activity into the upper 
atmosphere. The problem for the wa- 
ter works would then consist of re- 
storing pump facilities and repairing 
mains, with radioactivity a relatively 
minor worry. 

If, by mistake or design, the bomb 
were set off in a lake or a river, the 
water would entrap a great deal of the 
activity. Those who saw pictures of 
Test Baker at Bikini will recall the 
tons upon tons of water which were 
blown into the air. The radioactivity 
released would be mixed at the in- 
stant of the blast with a tremendous 
quantity of water. In the author’s 
opinion, if such a blast took place in 
Lake Michigan, the water supply would 
not become contaminated by a factor 
greater than 10° above lifetime drink- 
ing tolerance levels. This figure ap- 
plies at the time of the blast and 
assumes that all of the activity is 
pumped into the water system in one 
day—an obvious impossibility. Dur- 
ing the first 24 hours decay will take 
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care of a factor of approximately 10°, 
Since, as pre 


leaving a factor of 100 
viously mentioned, the regular treat- 
ment processes might be expected to 
remove 80-90 per cent of the radio- 
water de- 


active contamination, the 


day to those 
blast 


level only 10 


livered after the first 


consumers who survived the 


would have an activity 
times as high as the lifetime drinking 
tolerance. Such water would be less 
active than the normal supply in some 
areas. It should be emphasized that 
this calculation assumes complete mix 
ing and makes certain other assump- 
tions which leave the result subject to 
an uncertainty of perhaps as much as a 
factor of 10 

It is possible, of course, that “slugs” 
of activity well above the levels esti 
mated might come through the plant 
and imto the mains unmixed Such 
slugs could be detected by ionization 
537, this 
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a very high reading was 
flow could be temporarily 
hack into the lake at a long distance 
from the cribs, perhaps to the shore. 
Such bursts of activity would probably 
he of short duration, and not much 
water would have to be diverted. 
Although it is possible that for 24 
hours it would be well not to drink the 
should be all right for all 


fire 


water, it 
other purposes, 
(In fact, under emergency 


particularly for 
fighting 
conditions, the consumption of water 
with perhaps 1,000 times the normal 
activity would be permissible.) Amid 
all the attendant calamities such a pos 
tulated sneak attack would visit upon 
the population, radioactivity in the 
drinking water would be about a third- 
order problem. 
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Waste Treatment 

Of more immediate interest is the 
treatment of wastes, particularly liquid 
wastes, regularly produced in more 
prosaic ways. During the war huge 
shielded tanks were built to retain the 
active wastes either indefinitely or un- 
til sufficient decay had taken place to 
At some sites, this 
It is, how 


allow discharge 
practice is still followed 
ever, a very expensive undertaking. 

The current approach is first to seg- 
regate wastes into various classes for 
treatment. Very hot wastes, 
which are generally also small in vol- 
collected in semiportable 
Intermediate and low 
collected in non- 
Wastes 
from laboratory sinks and wash basins 
are piped to retention tanks, where 
they are monitored and treated, if nec- 
essary, before discharge. 

All wastes considered too active for 
discharge are treated at a central plant. 
Various processes are used at different 
sites. Evaporation is quite popular at 
the moment, and several sites have in- 
stallations capable of evaporating all or 
part of their wastes sites, 
blessed with wastes largely containing 
a single product, have been able to de- 
vise precipitation and vaguiation proc- 
Also under study, though not 
yet in use on a large scale at any site, 


ease of 


ume, are 
shielded pots. 
level wastes are 
shielded portable containers. 


Some 


esses. 


are adsorption and ion exchange. 

Radioactive wastes are an important 
problem, and the difficulty of purifying 
them presents a real challenge. All the 
answers have not yet been found, but 
progress is being made and the AEC 
has been successful in preventing any 
injurious effects. 
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Radioactivity Protection Devices 
By Fred R. Ingram 


A paper presented on Oct. 27, 1949, at the California Section Meeting, 
Sacramento, Calif., by Fred R. Ingram, Chief Engr., Bureau of Adult 
Health, State Dept. of Public Health, Berkeley, Calif. 


N any discussion of the use of moni- 

toring devices for radioactive sub- 
stances, a few fundamental problems 
are involved. Problem number one is 
the type of radioactive exposure con- 
cerned. Is the exposure to be measured 
due to atmospheric or liquid-waste pol- 
lution, or is it workroom exposure? 
cause of the exposure mechani- 
from X-ray machines and shoe- 
fluoroscopes, or is it from the 
use of radioactive substances? If the 
latter, what are the substances and 
what are their half-lives? 

A second problem is the selection of 
the proper type or types of instruments 
or other monitoring devices or methods 
for measuring radiation. Radiation 
from an X-ray machine originates in 
the orbital electrons of the atom. An 
electron impinges on a molecule of 
some substance (the target of an X-ray 
tube) and the resulting energy dif- 
‘erence results in photon * emission. 
(Gamma rays originate in the nucleus of 
the atom but act in the same manner as 
X-rays, so far as their effect on human 
beings is concerned. On the other 
hand, alpha and beta emanations are 
particles, the former being identified 
as helium atoms carrying a positive 
electric charge and the latter as nega- 
tively charged particles moving at high 

* A quantity of (light) energy, which may 
be regarded in this context as behaving like 
a particle 
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velocity. Obviously, different instru- 
ments, or, at least, different operating 
characteristics for a given instrument, 
are necessary to measure the intensities 
of the several types of electromagnetic 
waves or effects. 

Problem number three is the evalua- 
tion of the data obtained with the in- 
struments or measuring devices. It 
is necessary to recognize the extent or 
limitation of the meaning of the data 
and to interpret the findings in terms of 
potentially harmful effects on living 
organisms. 

The final problem is to determine 
the methods for minimizing the ex- 
posures found and for predicting and 
controlling possible future foci of dan- 
gerous radiation. 


Principles Involved 


Although photographic film and a 
few other methods are in use, most ra- 
diation-detecting devices depend on 
the ionization produced in a gas by the 
radiation. When a high-speed par- 
ticle or a photon enters a gas, it may 
act on a neutral atom or molecule with 
a force large enough to displace an 
electron and form an ion pair. In the 
presence of an electric field, the ions 
will move to the electrode having a 
charge of opposite sign. If the elec- 
trodes are connected to a power source 
such as a battery, the charge on the 


ASS 


ions reaching the electrodes will be 
neutralized, with a resultant current 
flow through the battery and external 
circuit. Generally, the current flow 
will be extremely small, and special 
measuring devices are required to de- 
tect it. Although ordinary current- 
measuring instruments, with a sensi- 
tivity of 10°’ amp. at best, are inade- 
quate for measuring such currents, an 
ionization chamber may be used 
effectively. 

In principle, all ionization chambers 
are constructed with a sealed exterior 
shell in which a central collecting elec- 
trode is placed, the shell being con- 
nected to the negative and the electrode 
to the positive side of a current source 
(Fig. 1). Actual designs vary widely, 


Central Collecting 
Electrode 


Outer She! 
Sealed 
Container Battery 


Fic. 1. lonization Chamber Diagram 


depending on the particular type and 
intensity of radiation to be measured 
Short-range radiations may be ad- 
mitted to the chamber through a thin 
film or window. If alpha particles are 
to be measured, the window must be 
exceedingly thin. Nylon films about 
0.0001 in. thick, rendered conductive 
by a thin coat of colloidal graphite, 
make satisfactory windows for alpha 
particles. In general, these chambers 
operate at atmospheric pressure ; hence 
no differential is encountered which 
would break the film. Even thin win- 
dows absorb an appreciable fraction of 
alpha particles, however. A 0.0002-in. 
nylon window will be equivalent to 0.13 
em. of air of density 0.0013, or, to put 
it another way, an alpha particle from 
polonium having a range of 3.87 cm. 
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in air would lose about 3 per cent 
(0.13 -- 3.87) of its energy in passing 
through the window. 

An ionization chamber for use with 
beta particles need not have an ex- 
cessively thin window, unless very low- 
energy particles are being measured. 
The problem here is to obtain a maxi- 
mum energy absorption in the gas. 

High-speed electrons, produced when 
photons are absorbed by the walls of 
the ionization chamber or by the gas 
within it, travel through the gas pro- 
ducing ions until their kinetic energy 
is spent. All the ions produced can 
be collected and thus measured to de- 
termine the exposure. 


Fic. 2. Electroscopic Equipment 


Electroscope 


Instruments for measuring the 
amount of electric charge collected in 
an ionization chamber are called elec- 
troscopes or electrometers. For pres- 
ent purposes, an electroscope is an 
instrument which does not require 
a continuous external voltage for its 
operation. The Lauritsen * electro- 
scope is one of the most generally use- 
ful instruments for radiation measure- 
ments. A wire is bent in the form of 
an L and mounted on the electroscope 


*A product of Fred C. Henson Co., Pasa- 
dena, Calif. 
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case through an insulating bead of 
quartz or amber. The moving system 
is a quartz fiber about 5 » in diameter, 
made conducting with a thin metal coat- 
ing and fastened to one arm of the L. 
A second fiber is fused to the free end 
to form a T in order to make the first 
fiber visible in the microscope. The 
electroscope is charged by touching one 
arm of the L with a wire from a bat- 
tery. Mutual repulsion forces the 
quartz fiber to deflect away from the 
side of the L. When subjected to ra- 
diation, ions formed inside the case 
neutralize the charge and the fiber 
moves back again toward its uncharged 


Fic. 3. Ionization Chambers 
position. The amount of neutraliza- 
tion may then be read from a calibrated 
scale in the microscope as a measure- 
ment of the total radiation. Knowing 
the time of exposure, the rate or dos- 
age of the particular radiation may be 
calculated. 

There are several types of electro- 
scopes and several types of instruments 
using the electroscope principle. The 
pocket dosimeter is essentially a pencil 
type electroscope with a built-in micro- 
scope. Another pencil type dosimeter 
does not have the built-in microscope 
and scale but must be returned to the 
charging unit for reading. This is the 


RADIOACTIVITY PROTECTION DEVICES 


539 


principle of the Victoreen * minometer 
(Fig. 2) used by the California Bureau 
of Adult Health. Figure 2 shows the 
charger and reader in the center, an 
0.01-roentgen tube at right, and 0.1- 
and 0.2-roentgen pencils at left, in 
front of the case. 


Electrometer 


Electrometers measure the electric 
charge or potential through the action 
of electrostatic forces on a fiber or 
light-conducting vane. An _ external 
potential applied to auxiliary electrodes 
produces a greater sensitivity than is 
usual for electroscopes. Many types 


Fic. 4. Geiger Counter 

have been developed, but they are es- 
sentially laboratory instruments parti- 
cularly suitable for measuring low- 
energy beta or alpha particles. The 
Wulf * string electrometer and the Lin- 
demann f electrometer are two useful 
instruments in this group. 


Ionization Chamber Amplifier 


Vacuum tubes can also be used to 
measure ionization currents. A distinct 
advantage is the elimination of micro- 
scopes or other optical systems re- 
quired for reading electroscopes or 
electrometers, thus making the vac- 


* Victoreen Instrument Co., Cleveland. 
+ Cambridge Instrument Co., New York. 
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uum tube amplifier a very desirable 
choice for portable survey meters. In 


principle, the operation depends on 


the ionization current flowing through 
a high resistance so that a potential 
difference can be impressed on the 
grid of the tube. The resulting plate 
current change can then be meas- 
ured with a small, rugged portable 
microammeter. Care must be exer- 
cised in choosing the vacuum tube or 
tubes and circuit if satisfactory opera- 
tion is to be obtained, and they must 
be selected for operation with very low 
Residual grid cur- 
rent should be as low as possible, even 
down to 10°’ amp. The grid voltage 
is adjusted so that the tube is operating 
on the linear portion of its characteris- 
tic, and, consequently, there will be a 
steady plate current when there is no 
ionization current. The meter is ad- 
justed to zero under these conditions, 
so that, when current flows as a result 
of ion production induced from the 
radiation, an unbalance occurs in the 
circuit and the meter will deflect. 
lonization chambers are made in a 
For 
alpha particle measurements, it is well 
to have the chamber as shallow as pos- 
sible to reduce the response to beta, 
gamma and cosmic radiation with no 
loss in alpha particle sensitivity. loni- 
zation chambers can be used to meas- 


electrode voltages. 


wide variety of shapes and sizes. 


ure alpha particles in the presence ot 
beta and gamma radiation, if the latter 
The chamber must 
be equipped with a very thin window 


is not too strong 


through which all particles can pene- 
trate into the The alpha 
particle will produce 10° ion pairs over 
a very short path, a beta particle will 
produce 10° ion pairs in traversing the 
entire chamber and a gamma ray will 


a Ingh-speed 


chamber 


produce electron which 


INGRAM Jour. AWWA 
will then ionize like a beta particle. 
The chamber therefore responds selec- 
tively to alpha particles. By covering 
the window with a thin shield, alpha 
particles may be excluded and response 
will be to beta particles. A_ thicker 
shield will stop the beta particles, and 
any ion current then will be due to 
gamma rays. Figure 3 shows two 
ionization chambers. At left is the 
Beckman MX-2 Beta Gamma Survey 
Meter *; at right, the Tracerlab “Cutie 
Pie” Survey Meter.+ 


Geiger Counter 


The Geiger counter takes advantage 
of the enormous amplification of ioniza- 
tion that can be obtained in a gas un- 
der reduced pressure. At a reduced 
gas pressure, the mean free path of 
the ion will be increased and it will 
gain more energy between collisions 
When an ion has a kinetic energy 
greater than the ionization energy of 
the gas molecules, it may ionize the 
neutral molecule The 
secondary ions thus formed will in turn 
be accelerated by the field and produce 
further ionization. The cumulative in- 
crease of ions is called avalanche ioni- 
zation, and it is this gas amplification 
factor which is made use of in Geiger 
counters. 

Geiger counter tubes are made in 


by collision. 


various shapes and sizes, but usually 
consist of a cylindrical cathode with an 
axial wire 0.003-0.01 in. in diameter. 
With a gas pressure of about 10 cm. 
Hg, a large gas amplification can be 
if the central wire is 200 
1,500 v. positive with respect to the 
cylinder. All counter tubes are con- 
nected to some sort of electronic hook- 


obtained 


* National Technical Laboratories, South 
Pasadena, Calif 


+ Tracerlab, Inc., Boston, Mass. 
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up that can be adjusted to respond 
only to pulses larger than a desired 
size. If the circuit is adjusted to re- 
spond only to pulses produced by an 
avalanche of 10° ions or more, then the 
counter will detect alpha particles selec- 
tively in the presence of high intensi- 
ties of beta and gamma radiation. 
According to Lapp and Andrews (1) 
the gas amplification factor, A, in 
the proportional region where the 
avalanche ionization is restricted to the 
immediate vicinity of the primary ioni- 
zation, is about 10°, so that an alpha 
particle that produces 10° primary ioni- 
zations will result in a pulse corre- 
sponding to 10° and will be counted. A 
typical beta particle that might pro- 
duce 10° primary ion pairs would re- 
sult in a pulse corresponding to only 
10° ions and the instrument would not 
respond. Similarly, from gamma ra- 
diation, the primary yield would be 10? 
primary ions and would result in 10° 
ions in the avalanche. The propor- 
tional region is mentioned here since 
the better alpha counters are designed 
and built to operate in this region. 
The value of 4 is a function of the 
voltage applied to the tube. As the 
voltage is increased, the Geiger-Muller 
region is reached, where the avalanche 
does not confine itself to the area near 
the original ionization but spreads 
along the entire length of the central 
wire. The size of the output pulse is 
therefore independent of the number 
of primary ions and the tube does not 
distinguish between the various types 
of radiation. One valuable Geiger 
counter characteristic is that an in- 
crease in voltage above the point at 
which practically every particle enter- 
ing the tube is counted does not change 
the count rate appreciably. Conse- 
quently, accurate results are not de- 


PROTECTION DEVICES 


541 


pendent on strict voltage control. This 
plateau usually extends over about 200 
volts and is the area in which the in- 
strument is designed to be operated. 

Ordinary tank argon of about 99 
per cent purity is the most popular 
filling gas. For counters having self- 
quenching circuits, a 9:1 mixture of 
argon and ethyl alcohol at 10 cm. Hg 
pressure is often used. 

Several circuits may be used for re- 
cording the pulse, one of which em- 
ploys a mechanical counter either to re- 
cord directly or to provide an aural 
count through earphones. As mechan- 
ical registers perform more satisfac- 
torily if they do not receive over 50 
impulses per second, scalers must be 
used in order to record only a small 
fraction of the total input pulses. By 
constructing a series of such circuits, 
the incoming pulses can be reduced by 
a factor of 2, 4, 8, 16 and so on. The 
most common scaling is to a 64 factor, 
although higher scale circuits are used 
when very high counting rates must be 
recorded. 

For some purposes, it is advanta- 
geous to know the rate at which pulses 
are received. Such instruments are 
called counting rate meters. The Beck- 
man MX-5 GM Radiation Meter * 
shown in Fig. 4 is of this type. 


Film Badge 


The film badge is a monitoring de- 
vice which may be used for detecting 
radiation in specified locations but is 
most commonly employed in person- 
nel monitoring. When individuals 
may be exposed to small amounts of 
radiation, wearing a film badge on the 
part of the body most likely to receive 
the greatest exposure is an added pro- 

* National Technical Laboratories, South 
Pasadena, Calif. 
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tective feature in monitoring the area 
and equipment. 

Photographic-film meters are usually 
made into packets of dental-film size 
and are covered with an opaque wrap- 
ping to protect the film from visible 
light. Any desired combination of 
emulsions can be put into a single 
packet. Shields of different metals 
or other materials covering portions of 
the sensitive area of the film are em- 
ployed to stop the several types of ra- 
diation. The unprotected portion will 
be darkened from the effects of all radi- 
ation. The first shield, of very thin 
material, will stop the alpha particles, 
permitting a darkening due to beta par- 
ticles and gamma rays. The next 
shield, partly overlapping the first, will 
stop the beta and alpha particles, so 
that the resulting darkening of the film 
will be due to gamma radiation, if any 
IS present. 

Films should be worn close to the 
body to obtain the maximum effect. A 
packet is ordinarily worn for one or 
two weeks, depending on the nature of 
the exposure, after which it is returned 
to the laboratory for processing and 
reading. The amount of darkening is 
an indication of the amount of radia- 
tion exposure. 

Although not so sensitive or so ac- 
curate as some of the electronic equip- 
ment, film badges do have certain ad- 
vantages. They are small, can be easily 
worn for a long time and integrate the 
exposure during any desired period. 
Disadvantages include the nuisance of 
processing, the care required to obtain 
significant results and the time lag be 
tween exposure and return of results. 


Effect on Health 
The 


energy 


high- 
have 


which 
absorbed 


mechanisms 
radiations 


by 
are 
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been mentioned briefly. High-speed 
charged particles, such as alpha and 
beta radiation, penetrate only rela- 
tively short distances before all of 
their energy is expended in producing 
The hazards due to 
charged particles from external sources 
will be confined to a thin layer of tis- 
sue. If alpha- or beta-emitters get into 
the body, they will concentrate at places 
determined by the nature of the ma- 
terial and will produce injury at those 
sites. 

An often overlooked fact is that ra- 
diation produces effects only through 


secondary ions. 


TABLE 1 


Vaximum Permissible Dosages 


Quantity 


Type of 
Radiation ‘ 


rem.* 
fer week 


rem 
per day 


rep 


per day 
0.30 
0.30 
0.30 


X-ray 

Gamma 
Beta 
\lpha 


0.05 
0.05 
0.05 
0.01 


0.05 
0.05 
0.05 
0.01 


* Roentgen equivalent man that quantity of radi 


ition which, when absorbed by man, produces an effect 
equivalent to the absorption by man of one roentgen ot 
X gamma radiation 
t Roentgen equivalent physical a quantity ot 
radiation which produces a specified amount of ioniza 
tion In tissue 


gamma 
with 


absorption. li a 
through the body loss of 
energy, it produces no effect. Only 
those photons which interact with the 
tissue and lose energy produce biologi- 
cal effects. The ions produced by the 
photon-electron interactions will move 
only short distances from the point at 
which they were formed, but they will 
be formed fairly uniformly throughout 
the body, and, hence, all tissues will 
he exposed to injury. 

For some time a maximum dosage 
rate of 0.1 roentgen per day has been 


ray 
no 


passes 


| | 
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observed as a tolerance level for expo- 
sure to gamma or “X” radiation. Re- 
cent information shows that even this 
dosage has resulted in blood changes. 
In March 1949 the Bureau of Stand- 
ards issued a handbook (2) which 
recommended a dosage rate of 0.300 
roentgen per week, based on a con- 
stant dosage rate throughout a 48- 
hour week. Taking a cue from these 
data, the Div. of Industrial Safety of 
the California Dept. of Industrial Re- 
lations has proposed to its safety board 
the maximum permissible dosages 
shown in Table 1. 

Determination of the amount of ra- 
dioactive material stored in the body 
is not easy, since calculations must be 
made from measurements of the radio- 
activity of urine and expired air. 
Sometimes the rates of excretion are 
very slow and measurements must be 
made on a low-activity basis. Analyses 
of expired-air samples necessitate elab- 
orate and expensive equipment, and 
there is still some debate among au- 
thorities on the adequacy of the re- 
sults. Some standards have been set 
for radioactive atmospheric contami- 
nants such as radon and thoron gas and 
radioactive dusts. Air samples may be 
collected by an electrostatic precipi- 
tator and then checked with one of 
the instruments described above, but 
this method leaves much room for im- 
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provement. For alpha-emitters, the 
Div. of Industrial Safety has established 
that 5 x 10°? microcuries per cubic 
centimeter should be the tolerance level, 
and, for beta- or gamma-emitters, that 
10° microcuries per cubic centimeter 
should be the maximum exposure 
acceptable. 

High-energy radiations are among 
the most insidious destructive agents 
for living tissue. Except for exceed- 
ingly high doses, the effects are delayed 
for periods varying from a few days 
to several years. In spite of this in- 
sidiousness, however, work can be car- 
ried on safely with any amount of 
radioactive material, if proper precau- 
tions are taken. It is imperative for 
all workers using radioactive materials 
or operating equipment from which 
ionizing radiation might emanate to 
know of the dangers associated with 
their work, to be aware of the ade- 
quacy of the control methods and to 
take the precautions necessary. If 
these simple but broad rules are met, 
injury will be avoided. 
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Prestressed Concrete Reservoir for 


Milwaukie, Oregon 
By H. Loren Thompson and Leonard Cross 


A revision of a paper presented on May 13, 
Bellingham, 


west Section Meeting, 
Partner, Stet Koon, 


Enar., E. 


ens 
Settergren, 


N September 1949 Milwaukie, Ore., 

placed in service a 1.5-mil.gal. pre- 
stressed concrete reservoir, the total 
construction cost of which was $65,000, 
or 4.3¢ per gallon of storage capacity. 
At 1949 construction prices, this fig- 
ure was a very favorable one and re- 
flected the confidence of contractors in 
the economy of prestressed concrete 
reservoir construction. 

There were eleven bids, ranging 
from the above figure to $99,486, with 
$73,000, The successful 
Settergren of 
unit prices of the 


five below 
contractor was E. FE 
Portland, Ore. The 
major items involved were : 


$7,318.00 


Concrete dome 
ond foot- 


Concrete for floor slab 
ings (per yard) 
Concrete for core walls 

yard) 
Reinforcing steel (per sound) 
Special high-strength square steel 

bars for prestressing 


37.75 


( per 


50.00 
0.125 


9 296.00 


The last item consisted of 35 tons of 
special steel bars, which, on a unit 
price cost 13.3¢ per pound in 
place, the lowest bid on this item. The 
bars, which were of two sizes—14 and 
1 in.—were square with upset ends 
having machine-cut threads. The 
minimum elastic limit and ultimate 
strength of the bars were 55,000 and 
85,000 psi., respectively. All steel bars 
were furnished by the Bethlehem 


basis, 


Portland, 
Portland, 


1949, at the Pacific North- 
Wash., by H. Loren Thompson, 


Ore., and Leonard Cross, Constr. 


Ore 


Pacific Coast Steel Corp. and 
fabricated at its Seattle plant. 
Many tanks of the 
“Hewett” design have been constructed 
throughout the country. The Milwau- 
kie tank is the first of its kind con- 
structed in the Pacific Northwest using 
the anchorage methods developed by 
C. Kennedy (1). As the structural 
analysis for a prestressed tank of the 
type used has been published in nu- 
merous articles and in special bulletins 
of the Portland Assn., this 
paper will be details of 
design and to construction methods. 


were 


prestressed 


Cement 
confined to 


Design and Construction 


The foundation was poured as an 
entirely separate ring. The surface 
of the foundation ring on which the 
core wall was to rest was coated with 
asphalt so that no appreciable bond 
would develop between the concrete 
The floor slab was poured 
next. The details at the junction of 
the core wall, floor slab and founda- 
tion are shown in Fig. 1. Although 
the floor slab is not tied to the founda- 
tion, a “shear shoulder” is shown 
which does tend to prevent relative 
horizontal motion between the two 
units of the structure. This shoulder 
was used because it increases the ability 
of the structure to resist lateral forces. 


surfaces. 
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A watertight joint between the core 
wall and the floor slab was achieved by 
employing a rubber water stop. A 
half-oval steel strip above and below 
the rubber stop permitted bronze bolts 
to be tightened to force the rubber 
against the side walls of the concrete 
surfaces. Observation in the field in- 
dicates that 4-in. bronze bolts on ap- 
proximately 6-in. centers should be 
used for this purpose. A larger spac- 
ing permits the half-ovals to spring up 
midway between the bolts and thus 
reduce the pressure against the walls. 


> Core Wall 


p-in.> 


95-ft. diam. 
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outside forms. The contractor's cost 
for material for the plywood forms was 
45¢ per square foot of form built. 
The actual labor cost on the forms 
averaged 20¢ per square foot per set- 
up, with the first move costing 24¢. 
The average cost of moving the forms 
into place for the sixth and seventh 
moves was 14¢ per square foot. The 


average of 20¢ per square foot per setup 
included the initial cost of labor on 
construction in place. 

The inside-wall form was securely 
fastened to horizontal framing which 


1}-in. Pure Gum 
Rubber (30-40 Durometer) 


-in. Half Oval 


Expansion Joint Detail 


aii Floor Slab (slopes 6 in. to center) 


Fic. 1. 


lf poured joints were used, the mate- 
rial would, as a minimum requirement, 
have to adhere well to concrete and not 
lose its elastic properties with age. A 
rubber compound having a specific grav- 
ity greater than water should prove 
satisfactory, but a cement grout joint 
would not, since there always will be 
a slight horizontal movement of the 
core wall due to changing pressures 
within the tank, with resulting cracks 
and some leakage. 

The core wall was poured in eight 
sections, using one set of inside and 


4.in. Tile Drain 


Juncture of Slab and Core Wall 


pivoted about a pin held at the center of 
the tank by means of structural angles 
fastened to the center drain well. The 
inside form was moved first, and all 
reinforcing bars which were to be em- 
bedded in the concrete were placed 
against this form. Then the ouside 
form was rolled to its final position. 
Heavy steel rod ties were used with 
the previously poured section acting 
as one bulkhead. Galvanized sheet 
metal water stops were employed in 
each vertical joint. 

Concrete was poured through open- 
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ings at two levels and through the top 
of the forms, with elephant trunks on 
the inside to reduce the distance the 
concrete was dropped. A_ gasoline- 
driven generator provided power for 
the electric vibrator, which was handled 
by one man from a platform at the 
top of the 30-ft. wall. By using a vi- 
brator which had a motor and head 
weighing only 13 Ib., excellent con- 
solidation of the materials 
was achieved without undue strain and 
exertion on the part of the operator. 
Figure 2 depicts a section of the 
dome ring showing the juncture of 


concrete 


Concrete Dome. 
@ 1240. centers \ 


\ y= 106 ft. 6 in 


Poured Concrete 
Core Wall 


Dome Kine Detail 

The falsework 
for the dome consisted of 
center 10 * 10-in. wood column, sev 
eral 4 x 4-in. lateral struts 
and ties, and three circular (300-deg. ) 


the dome and core wall 
one main, 
columns, 


laminated wood beams. Radial joists 
were supported by the circular beams, 
with l-in. shiplap used as a surtace 
skin to complete the form for the 
spherical dome The steel the 
dome form are shown in place in Fig. 3 


and 


The pouring of the dome began at & 
A.M., and the entire dome was finished 


bv 4 p.m. of the same day 


L. THOMPSON 
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The rise in the dome is 11 ft. 5 in. 
At about 5 ft. above the wall level, a 
circular runway, 4 ft. wide, was con- 
structed for the concrete buggies. 
The pour for the first concentric ring 
progressed in both directions from the 
Starting point until the ring was com- 
pleted. The upper edge of the poured 
ring was maintained “alive” by adding 
a small amount of concrete along the 
edge to prevent a “cold” joint at the 
junction with the second concentric 
ring. Another circular runway was 
provided about 4 ft. above the first 
for the second concentric ring to be 
poured. The final ring was poured up 
to the lantern using the same runway. 
A Mixermobile * with elevator was 


employed to hoist the concrete to the 
runways on top of the dome, as shown 
in Fig. 4. 
used throughout on all pours. 
All concrete was water cured. 
the revolving 
sprinkler was located at 


Readv-mixed concrete was 


For 

irrigation 
the lantern, 
augmented by a 50-ft. section of “soll 
soaker” to offset the effect of the wind. 


dome, a 


Prestressing Operations 


After the concrete in the dome had 
been cured for a period of 21 days, 


the special steel bars were placed and 
Seven 


prestressing operations began. 
bars were used in the circumference 


* Mixermobile Mfrers., Portland, Ore. 


llin 
| 10 in 96-ft. diam 
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of the tank. The detail plans provided 
for a vertical steel beam through which 
the bars were threaded ( Fig. 5 and 6). 
The nuts were tightened to almost the 
desired stress by a ratchet wrench ( Fig. 
7), and the final stress was attained by 
the use of a special wrench provided 
with a shear pin. This wrench was 
made so that an internal couple (torque ) 


Materials Handled by 
“Mixermobile” 


was developed with the two forces ap- 
plied, one at a large shear pin and the 
second at a 12-gage steel wire shear 


pin. When the magnitude of the cou 
ple reached a predetermined amount, 
the steel wire used as a shear pin failed. 
At the point of failure, the stress in- 
duced in the steel bars approached 
31,000 psi. with a high degree of 
accuracy. 
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The special wrench follows the gen- 
eral design of that used by Kennedy 
(1), but, as different sizes of bars 
were involved, the proper distance be- 
tween the pins had to be determined. 
At the outset, certain friction factors 
were assumed to apply to the threads 
and between the washer and nut. The 
wrench was then made to this specifi- 
cation and checked in the field against 
a mechanical strain gage and, also, 
against the total deformation in 40 ft. 
Based on these results, a new dimen- 


sion was determined and the wrench 
was adjusted to provide the proper 
distance. The wrench was checked 
again and found to induce the desired 
stress in the bars tested. For pre- 
stressing the l-in. bars, this critical 
dimension was determined by propor- 
tion and tested satisfactorily. 

Work on prestressing started at 
the bottom of the tank, proceeding 
around it and upward until the ring 
dome was reached. The process was 
repeated three times to assure that un- 
equal stresses which developed in the 
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bars as the work progressed were 
equalized throughout. The six 1}-in. 
ring dome bars were tightened in the 
same manner. During the tightening 
of these bars the dome rose and the 
lantern was finally about ;y in. above 
its original position. Thus, the dome 
released itself from the falsework, mak- 
ing it a very simple job to remove the 
forms, although the shiplap forms were 


Fic. 6. Steel Bars in Place 


that had to be taken 
not to let them drop indiscriminately. 

Almost all of the falsework for the 
dome was removed through a 4 X 8-1n. 
wedge-shaped hole left in the 
about 5 ft. above the floor slab. 
remainder of the falsework was re 
moved through the hatchway. The 
wedge-shaped opening was to be filled 


so loose care 


wall 


The 


with Embeco * grout, but, instead, it 


*A product of Master Builders Co., 


Cleveland, 


H. L. THOMPSON 


& L. CROSS Jour. AWWA 
was shot full of gunite with no means 
of removing rebound. As a result, 
leakage appeared around the edges and 
it became necessary to replace the gun- 
ite with Embeco grout as originally 
planned. The total leakage before the 
change was made was 34 in. over a 
period of fifteen days, or about } in. 
per day. 

The design of the reservoir was the 
work of H. Loren Thompson, and the 


Fic. 7. Ratchet Wrench 
reservoir was erected under the super- 
vision of Leonard Cross. The entire 
project was carried out under the gen- 
eral direction of Jack A. Taber, City 
Mgr., Milwaukie, Ore. 
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Discussion 


Gordon G. Ingman 
Parke» 


Cons. Enq Hill, Seattle 


Hash 


Fifteen years’ experience in the de- 
sign and construction of prestressed 
tanks indicated certain 


concrete has 


advantages in the use of steels which 
are capable of developing ultimate 
stresses in the range of 200,000 psi. 
The primary objective in the prestress- 
ing of concrete to be utilized in the 
construction of circular reservoirs sub- 
jected to hydraulic loadings is to im- 
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part sufficient initial prestress to the 
steel to insure compressive stresses in 
the concrete which will provide for 
all live loads plus possible stress losses. 
Concrete, as is well known, is incapable 
of developing tension stresses of any 
magnitude much in excess of 5-10 
per cent of its ultimate compressive 
strength. For this reason, and since 
the design of circular reservoirs in the 
conventional manner requires the use 
of sufficient steel to reduce cracking in 
the shell wall to a degree minute 
enough to prevent leakage, the advan- 
tage of a shell wall constantly under 
compressive load becomes obvious, es- 
pecially when substantial savings in 
steel weight can be achieved through 
the prestressing method. 

The designers’ problem may _ be 
briefly stated in the form of an equa- 
tion : 

fei = fu + fr 


in which f,, represents the total initial 
prestress to be imparted to the banding 
steel; f,, the stresses due to live loads; 
and f,;, the stress losses due to the 
physical characteristics of the mate- 
rials used and the influence of environ- 
ment on them. 


Stresses due to fy, in the above equa- 
tion are quite readily computable from 


fundamental mechanics formulas and 
from the work of the Portland Cement 
Assn. 

Stress losses (f;,) may be of con- 
siderable magnitude, as subsequently 
set forth. Early prestress designs ne- 
glected these stresses, as they were be- 
lieved to be of small or negligible value. 
The Europeans, Billig and Freysinnet, 
and the American, Jackson, found that 
concrete, as well as steel, undergoes a 
definite volume change due to shrink- 
age and plastic flow. Among the losses 
composing f, are shrinkage, plastic 
flow, temperature differential and ini- 
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tial compression. Considering these 
singly, the following effects become 
apparent : 

1. Shrinkage in dense concrete, ac- 
cording to Billig (1), may be about 
0.03 per cent, which is equivalent to 
a stress decrease of 9,000 psi. in the 
steel. 

2. Plastic flow in concrete, it has 
been reported, may, after one year, 
reach a value of 9 X 10° for a stress 
of 1 psi. Translated into terms of 
stress, a possible prestress loss of about 
18,000 psi. in the steel is indicated. 
Plastic flow in the steel is not nearly 
so high, and less than 3 per cent of 
the initial prestress may be expected 
to be lost due to this phenomenon. 
For example, utilizing high-strength 
cold-drawn wire at an initial prestress 
of 140,000 psi., the loss due to plastic 
flow of the steel would be on the order 
of 4,000 psi. 

3. Temperature differentials between 
the prestressing steel and the concrete 
of the tank shell may cause a prestress 
loss on the order of 10,000 psi. 

4. Loss in prestress due to initial 
compression of the tank shell is likely 
to occur, especially if the tank wall is 
constructed in separately poured seg- 
ments. The loss of prestress in the 
steel due to such initial compression 
is likely to be in the neighborhood of 
2,000 psi. 

A summation of the apparent losses 
composing f;, would, then, be as follows : 


pst. 
9,000 
18,000 
4,000 
10,000 
2,000 


Shrinkage (concrete) 
Plastic flow (concrete) 
Plastic flow (steel) 
Temperature differential 
Initial compression 


Total fr 43,000 

From the foregoing, it is obvious 
that accumulated losses may result in 
lowering the value of the prestress 
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imitially imparted to the steel as much 
as 40,000 psi. Since the commercial 
grades of reinforcing steel usually em- 
ployed have a yield point between 30,- 
000 and 40,000 psi., the advantage of 
high-yield-point steels becomes ap- 
parent. For instance, high-carbon 
steel wire with a yield point of 175,000 
psi. and a working stress of 100,000 
psi. would have a safety factor of 1.75, 
compared with one of 1.83 for a com- 
mercial-grade, conventional reinforce- 
ment steel with a yield point of 33,000 
and a working stress of 18,000 psi. 
But in the high-carbon steel wire there 
would be an unused stress of 75,000 
psi., as against oniy 15,000 in the con- 
ventional reinforcement steel.* 

The above indicates the inadvisabil- 
ity of attempting to utilize commercial 
grades of steel rods for prestressing 
purposes. Although high-carbon steel 
with a yield point of 175,000 psi. is not 
readily obtainable in rod form, ex- 
perimentation has resulted in the de- 
velopment and use of high-carbon cold- 
drawn wire. There are several other 
advantages to high-carbon cold-drawn 
wire construction : 

1. The individual 
rods uniformly toa predetermined ini- 
tial load presents a much greater field 
problem than does the prestressing of 


prestressing of 


wire 
2. The use of rods requires a much 


deeper, or heavier, protective coating 


than does wire reinforcement. 

3. The loss of prestress in a single 
rod for any reason will be much more 
serious than in a wire. Tests have in- 
dicated that the accidental cutting of a 
wire strand will not cause a decrease 


* Billig, an internationally recognized au 
thority on prestress construction, stated in 
November 1949 that current 
standards in England called for steels with 
a yield point of not less than 80 long tons 
per square inch, equivalent to 179,200 psi 


construction 
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in stress in the wire beyond a point 4- 
6 in. from such a cut. 

4. Wire has the advantage of speed 
in construction. 

5. Certainty of initial preload is pro- 
vided in wire construction by drawing 
the wire through a carbaloy die of 
slightly smaller diameter than the 
stock wire (2). It is interesting to 
note that drawing the wire raises its 
temperature about 250°F. When the 
original wire diameter is equal to 0.162 
in. and the final drawn diameter is 
equal to 0.144, the initial prestress of 
100,000 psi. required by the drawing 
operation will yield a final stress of 
about 140,000 after the wire has 
cooled. 


The wall, or shell, material for pre- 
stressed tanks can be constructed from 
either concrete or machine grout. but 
some advantage has been claimed for 
the latter. Comparative tests have 
shown that concrete may shrink ap- 
proximately one-third more than ma- 
chine grout and that the plastic-flow 
percentage in concrete is higher. In 
general, however, the availability of 
aggregates and skilled labor will dic- 
tate the material to be used. 

Prestressed circular concrete tanks 
will show a saving in materials, con- 
crete and steel, as opposed to circular 
concrete tanks of conventional design. 
Moreover, since the concrete of the 
shell wall is constantly under compres- 
sive stress, there is less likelihood of 
leakage in the prestress design. 
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Field Test of a Cathodic Protection Installation 
By H. A. Sweet 
A report, No. 11404, dated May 5, 1949, of a field test made at the 


Union Mills Paper Mfg. Co. Plant, New Hope, Pa., by H. A. Sweet, 
Engr., Standards Dept., Factory Mutual Eng. Div., Boston, Mass. 


ATHODIC protection listed in the 
Factory Mutual Laboratories’ 
“Approved Equipment Bulletin” was 
installed about 1938 in a steel water 
tank of the Union Mills Paper Manu- 
facturing Co. at New Hope, Pa. Fol- 
lowing apparent continued rusting with 
the cathodic protection installed, it was 
decided to conduct a field test in order 
to decide whether or not the equipment 
furnishes adequate protection against 
corrosion. 


Description of Test 


Small pieces of steel plate were 
placed in the water of the steel tank 
to investigate the effectiveness of the 
existing cathodic protection. The tank, 
a 75,000-gal. structure on a 25-ft. steel 
trestle, stores water from the nearby 


Delaware River. This water has rela- 
tively low alkalinity and hardness but 
a relatively high sulfate and carbon di- 
oxide content. 

Pairs of mild-steel specimens, 2 in. x 
4in. X 14 gage, were placed in three lo- 
cations—14, 6 and about 11 ft. from 
the top of the tank cylinder, which is 
15 ft. deep and 26 ft. in diameter. At 
each location, one specimen was bolted 
tightly to a cleaned inside ladder side 
bar, between the tank plate and the 
ladder, so as to be considered in the 
tank shell circuit and thus affected by 
the cathodic protection. The other 
specimen at each location was hung on 


a glass hook without connection to the 
tank shell and thus was not a connected 
part of the tank circuit. Specimen faces 
were placed parallel to the tank plates. 

The specimens were installed in the 
tank on July 2, 1948. During normal 
use of the tank for mill service and con- 
tinuous operation of the cathodic protec- 
tion equipment, the specimens were not 
disturbed, except as stated below, until 
removal on October 26, an interval ot 
116 days or about four months. Upon 
removal of the specimens, the un- 
grounded or unprotected specimen on a 
glass hook near the top of the tank was 
missing. It was found at the bottom of 
the tank, but the length of time it lay in 
this location is unknown. The un- 
grounded specimen at about middepth 
of the shell cylinder was also missing 
and was not found. 

The specimens were hot rolled, cor- 
responding to about S.A.E. (Society 
of Automotive Engrs.) 1010. Mill 
scale was buffed to give bright metal at 
the start. The tank shell plates prob- 
ably meet A.S.T.M. Specifications A7. 

On the recommendation of the Mas- 
sachusetts Institute of Technology Cor- 
rosion Laboratory, the specimens were 
cleaned cathodically. The solution in 
which they were immersed contained 
5 per cent sulfuric acid, by weight, and 
0.5 g. per liter of betanaphthol corrosion 
inhibitor. The specimens were made 
the cathode, the anode being lead. The 
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cathode current density was 1.3 amp. 
per square inch, and the current was 
applied for approximately five minutes 
The solution temperature was 160°F. 

During the cathodic cleaning the loss 
in weight of the base metal would ap- 
proximate O.8 mg. per square deci- 
meter. In comparison to the losses in- 
volved by submergence in the tank— 
from 2,100 to 155 mg. per square deci- 
meter 
most negligible. 

In order to determine if the glass 
hooks which supported the ungrounded 
specimens could carry any current and 
thus furnish partial cathodic protection 
to the specimens, tests were made on 
the hooks when dry, wet (not sub- 
merged) and submerged in water. The 
resistances found were infinity, 10,- 
000,000 ohms and 3,000 ohms 
mated), respectively. 

The results of the 116-day test are 
shown in Table 1. 
for the specimens located near mid- 
depth because the ungrounded speci- 
men was missing, as previously men- 


the cleaning loss would be al- 


(esti- 


Data are not given 


tioned. 


Remarks 


1. As the chemical composition of 
the specimens doubtless varied minutely 
from that of the supports holding them, 
there might have been small local dii- 
ferences in potential which may ex- 
plain why the corrosion of the grounded 
or protected specimens was not negli- 
gible—that is, the impressed cathodic 
current may not be sufficient to prevent 
such action on these specimens. 

2. The specimens were located in an 
unfavorable part of the tank, partly back 
of the ladder side bars, so that the 
ladder may have prevented the speci- 
mens from receiving as much protec- 
tion as other parts of the tank shell. 
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3. The current leakage resulting 
from using glass hooks was very minor. 
If of any effect, it would tend to fur- 
nish small cathodic protection and there- 
fore decrease slightly the amount of 
corrosion on the ungrounded or unpro- 
tected specimens. 

4. The frequent change of water and 
the presence of some ice in winter are 
unfavorable for continuous tests of 
specimens. It is probable, however, 
that lengthy tests would bring out more 
marked results. 


Conclusions 


1. The cathodic protection being fur- 
nished by the equipment installed was 


rABLE 1 
Results of Test 


Near Base 


Pro Unpro Pro 
tected | tected | tected 


Unpro 
tected 


Weight 
At start —g. 72.2602 74.4491) 71.5979 
At end—g. 8002 71.1138 73.8846 69.2973 
Loss—g. 0.1615) 1.1464 0.5645 2.3006 
Loss —per cent 0.21 1.59 0.76 | 3.22 

Net exposed area 

sg.in 16.205 

Weight —g 

sg.in 


16.280 16.404 16.794 


| 0.010 0.070 0.034 0.137 


definitely of value in reducing the rapid- 
ity of corrosion of the specimens tested 
in the tank during a period of about 
four months. 

2. Near the top of the tank, the un- 
protected specimen, representing the 
tank without cathodic protection, cor- 
roded about seven times as rapidly as 
the grounded or protected specimen. 
Near the base of the cylinder of the 
tank, the unprotected specimen cor- 
roded about four times as rapidly as 
the grounded or protected specimen. 


Specimen 
Near Top 


REENEVILLE, Tenn., first be- 
came interested in cathodic pro- 
tection in 1940. The city has two 
standpipes, each 30 ft. in diameter, one 
60 ft. high and the other 65. The older 
tank, built in 1917, was originally 
coated with a coal-tar paint which gave 
good protection for approximately 
twenty years. Graphite and aluminum 
paint was applied to the second tank 
at the time of construction, 1924. 
When it was drained and inspected the 
following year, it was found to be in 
deplorable condition. It would be diffi- 
cult to imagine the amount of soft, 
spongy rust which had formed on the 
walls. Two or three handfuls could be 
wiped off within a space 6 in. square. 
Various methods of combating the con- 
ditions in this tank were tried but 
proved only partially successful. Con- 
sequently, in 1938 the tank was drained 
and the entire inside surface was sand- 
blasted and painted with one coat of 
chromate primer and two coats of syn- 
thetic-resin paint. 


Cathodic Protection Adopted 


The older tank had begun to need at- 
tention, and cathodic protection was 
considered in 1940, It was learned that 
the installation cost would be $475 for 
the older tank, with a rectifier of suffi- 
cient capacity to take care of the new 
tank when required. The operating 


Experience With Cathodic Protection 
By James W. McAmis 
A paper presented on Nov. 1, 1949, at the Kentucky-Tennessee Section 


Meeting, Lexington, Ky., by James W. McAmis, Secy.-Treas. & Supt., 
Water & Light Com., Greeneville, Tenn. 


cost was estimated at $3.00 a month. A 
contract was made carrying an un- 
limited guarantee of satisfaction, with 
the provision that Greeneville was to 
bear the expense of installing the sys- 
tem in the new tank. 

It has since developed that the com- 
pany which furnished the cathodic pro- 
tection was too optimistic about the 
amount of current and the number of 
electrodes needed. The first installa- 
tion was made by suspending one elec- 
trode of }-in. stainless steel in the cen- 
ter of the tank and applying a 3-amp. 
current to it. In addition, some small 
pieces of $-in. steel plate were sus- 
pended in the water and electrically 
connected to the body of the tank. 
Their purpose was to indicate whether 
or not the tank was receiving protec- 
tion, as they could be removed for in- 
spection without draining it. These 
samples never did show any indication 
of corrosion, but, when the tank was 
finally drained, after about 1} years, it 
was found to be receiving very little or 
no protection. A section of the tank 
wall, about 3 ft. square, which had been 
cleaned at the time cathodic protection 
was installed was corroded and pitted 
just as much as the rest of the tank. 
On being notified, the company, at its 
own expense, changed the number of 
electrodes to three, equally spaced 
around the perimeter of the tank, 
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and increased 
rectifier. 
When the second set of electrodes 
had wasted away and dropped off the 
hangers, they were replaced, at Greene- 
ville’s expense, with j-in. black iron 
pipe, as no stainless steel was then 
available because of the war. Later, 
possibly in 1945, without instructions 
from the company, the current was in- 
creased and electrodes were hung in the 
new tank as a precautionary measure. 
In 1946 and 1947 the water was drawn 
down part way and an inspection was 
made at the 30-ft. level. The new tank 
was found to be still in perfect condi- 
tion, while corrosion in the old tank 


the capacity of the 


was proceeding at a somewhat reduced 
rate, as evidenced by the condition of 
the nodules or tubercles of rust which 
invariably form over pitted spots. Ex- 
perience has shown that, when corro- 
sion is rapid, the tubercles will be soft 
and spongy, allowing the water rela- 
tively free access to the sound metal. 
If the rate is greatly retarded or has 
arrested entirely, the 
tubercles hard tend- 
ing to seal the metal away from the 
water. 


New Installation 


During the later war years and the 
immediate postwar period both the com- 
pany the city short of 
labor and materials that the project was 


been however, 


are and dense, 


and were so 
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somewhat neglected. By this time it 
had become obvious that the difficulty 
in obtaining complete protection re- 
sulted from an inability to supply suff- 
cient current to stifle the tendency of 
the iron tank to corrode. Toward the 
end of 1948 the company sent a crew 
of men and the necessary materials to 
Greeneville. The company furnished a 
new rectifier for each tank and the ma- 
terials and labor to install four alumi- 
num electrodes for the older tank, while 
the city paid for the materials and labor 
to equip the new tank in the same 
manner. 

The tanks drained one at a 
tune, and inspection disclosed that the 


were 


paint job in the new tank was still in 
perfect condition. The older tank was 
also found in good shape, as the tu- 
bercles were all hard and dense and a 
grayish coating was forming on the 
The gray coating 
is taken to indicate that dependable pro 
This 


statement does not imply that the prob- 


spaces between them 
tection has at last been obtained. 


lem can now be forgotten; the elec- 
trodes must be renewed periodically 
and the rectifiers and other equipment 
kept in good operating condition. 


Although sufficiently detailed records 


for an accurate and direct comparison 


of painting and cathodic protection 
costs are not available, cathodic pro- 
somewhat 


tection is believed to be 


cheaper and a good deal less trouble. 
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Iron and Carbon Dioxide Removal 
By Gerald E. Hauer 
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Well Works, Aurora, Ill. 


ROGRESS in the improvement of 

methods and equipment for water 
purification has been followed by an 
ever increasing demand for water of 
greater purity. Specifications have be- 
come more rigid, industry more and 
more requires a water of exceptional 
purity and the average citizen is no 
longer satisfied with an unpalatable and 
stain-forming water, such as that char- 
acterized by a high iron and manganese 
content. 

Iron removal, and the carbon dioxide 
removal closely associated with it, have 
become a matter of economic impor- 
tance. Since 1868, when the first re- 
ported iron removal plant was built, a 
vast amount of knowledge about and 
experience with the process has been 
recorded, The past few years, in par- 
ticular, have witnessed the development 
of more rapid and economical methods. 
The fundamental theories, however, 
have remained practically unchanged. 
A brief review of the various aspects of 
iron and carbon dioxide removal, es- 
pecially from well waters, may serve 
to stimulate interest in this type of 
treatment. 


Status of Treatment in Southwest 


A total of 177 sources of supply was 
reported for Arkansas by the U.S. Pub- 
lic Health Service 1945 inventory (1). 
Of these, 132, or approximately 75 per 


cent, were wells. In general, it can be 
said that these ground water supplies 
are found east of a line drawn from the 
northeast corner to the southwest 
corner of the state. In practically all 
of the well supplies, the iron is in sus- 
pension, with only a few having any in 
solution, 

Complete data furnished by the Ar- 
kansas Board of Health show 31 treat- 
ment plants for the removal of iron and 
carbon dioxide from well water. This 
figure represents about 23.5 per cent of 
the total well supplies or 17.5 per cent 
of all sources combined. The maxi- 
mum iron content reported is 15.50 
ppm. and the minimum is 0.15 ppm. 
For the finished water, the maximum 
iron content is 1.32 ppm. with a mini- 
mum of 0,00 ppm. 

The U.S. Public Health Service in- 
ventory (1) lists 215 sources of sup- 
ply in Louisiana, 187 of which (ap- 
proximately 87 per cent) are wells. 
The Louisiana Dept. of Health reports 
26 plants for the removal of both iron 
and carbon dioxide, 2 plants for carbon 
dioxide removal and 3 for iron removal 
only. Thus, there is a total of 31 treat- 
ment plants, the same number as in 
Arkansas, for iron or carbon dioxide 
removal from 16.6 per cent of the well 
supplies or 14.4 per cent of all sources. 
The iron content reported reached a 
maximum of 24.0 and a minimum of 
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0.38 ppm. for untreated water; the 
maximum for treated water was 5.0 and 
the minimum, 0.0 ppm 

Approximately 71 per cent of the 
sources of water supply in Oklahoma 
The U.S. Public 
inventory 338 
and 


originates in wells. 
Health lists 
sources, 238 being wells. Dott 
Warkentin (2) state that “iron-bearing 
not in Okla 
homa” and “the iron is easily removed 


Service 


water is very common 
from solution by aeration and will set 
tle out in the process of purification.” 
This view agrees with the general con 
ception that iron and carbon dioxide 
have not been the cause of serious prob- 
lems in Oklahoma. According to the 
state health department, there 1s ap 
parently no plant now operating which 
was installed specifically for iron or 
carbon dioxide removal. Nevertheless, 
published analyses (2) indicate that 
iron and aluminum oxides vary from 
traces to highs of 43 and 129 ppm. 
Many wells have a content above 10 
ppm., and well supply 
showing 1.3 to 2 


one shallow 
6 ppm. is being sold 
for drinking, laundering and photo- 
graphic purposes 

Out of a total of 906 supplies in 
79.1 


rived from wells (1) 


Texas 716, or per cent, are de 
Detailed infor 
mation on the status of the iron problem 
in Texas is not available, but, according 
to the state health ce partment, quite a 
large number of supplies in the East 
affected. The health 


department estimated in 1939 that there 


Texas area are 
existed 100 public water supplies with 
an iron problem, only 20 of which were 
providing adequate treatment. 

It would appear from the above facts 
that the iron removal problem is a ma- 
jor one in the four states of the South- 
west Section, where wells are the prin- 
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cipal source of supply and most waters 
contain iron in quantities substantially 
above the maximum permissible limit 


of 0.3 ppm 


Reasons for Removal 

Industrial specifications are often 
more than the U.S. Public 
Health Service drinking water stand- 
ards, which suggest that iron and man- 


severe 


ganese should together not exceed 0.3 
ppm. 
and paper in the paper industry and 
should not be greater than 0.1 ppm. for 


Iron causes discoloration of pulp 


high-grade products. Manganese sim- 
ilarly discolors fiber and is detrimental 
It should 
not exceed 0.05 ppm. for high-grade 
products A 


above 25 ppm. may seriously affect the 


to the stability of rosin sizes. 


carbon dioxide content 
sheet formation on the paper machine, 
and a maximum limit of 10 ppm. 1s 
probably desirable 

In the rayon industry, the iron con- 
tent should be less than 0.1 and prefer- 
ably below 0.05 ppm. [ron is responsi 
ble for spots and discoloration in tan 
ning or processing hides and leather 
goods. In the distilling industry, the 
water must have complete clarity, pala 
tability from iron and 


and freedom 


manganese, These are but a few of the 
manv rigid demands made by industry 
which must be acknowledged and satis- 
fied by producers of water, whether pri- 
vate or municipal. 

The features of an iron-bearing water 
which normally make it objectionable 
for municipal use are the staining of 


plumbing fixtures and clothes ; interfer- 


ence in culinary uses, such as causing 
tea to turn black and darkening vege- 
tables cooked by boiling ; promotion of 
iron bacteria in the mains with accom- 
panying increases in friction loss and 
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power consumption; and precipitation 
of the iron to cause familiar red-water 
problems in the home and in industry. 
These are certainly justifications for 
the elimination of iron from water. 


Occurrence of Iron 


Iron is not uncommon in most water 
supplies, and it is found in its various 
combinations in both shallow wells 
and deep wells. Usually the iron ap- 


pears to exist as the ferrous salt, prob- 
ably the bicarbonate (3). Because iron 
occurs in nature most frequently as an 
oxide, it is worth while to note the re- 
lationship between this form and those 
Buswell (3) reports 


found in water. 
that : 


Since the oxides are exceedingly in- 
soluble, they do not constitute an impor- 
tant source of iron in iron-bearing waters 
except as they are attacked by carbonic 
acid. The most common form of iron 
found in water is the ferrous carbonate. 
This compound, occurring as the mineral 
siderite, has a solubility of 65 ppm. Its 
solubility is greatly increased by the pres- 
ence of carbonic acid (free CO.). When 
hydrolyzed to ferrous hydroxide, it still is 
soluble to the extent of 7 ppm. This is in 
marked contrast with the ferric oxide or 
hydroxide, which is practically insoluble. 
Ferrous sulfide, FeS, is soluble to the ex- 
tent of 6 ppm, and the pyrite, FeS,, to the 
extent of 5ppm. These solubility data on 
the various forms explain why the ferrous 
carbonate or bicarbonate is by far the 
most common compound found in so- 
called iron-bearing waters. 


In addition to the ferrous bicarbo- 
nates in well waters with large amounts 
of free carbon dioxide, the ferrous sul- 
fates are found in highly mineralized 
waters, and complex organic combina- 
tions are present when the source is in 
a swampy area. 
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Theory of Treatment 


Most investigators classify the three 
general types of iron-bearing ground 
water: [1] waters in which the iron 
begins to precipitate immediately after 
aeration ; [2] waters in which the iron 
is not easily precipitated by aeration 
(acid water) ; and [3] waters in which 
part of the iron precipitates readily but 
the remainder is held indefinitely. 
These are, of course, very general clas- 
sifications, and there are other condi- 
tions which should not be overlooked. 

A distinction must be made between 
the iron in the ground water and that 
picked up because of the corrosion of 
piping systems. Iron pickup can be 
controlled by treatment for the elimina- 
tion of carbon dioxide or by the use of 
other anticorrosion methods involving 
pH adjustment. The removal of carbon 
dioxide by aeration involves an inherent 
increase in the dissolved-oxygen con- 
tent of the water, and this increase is 
often great enough to cause corrosive- 
ness. At the other extreme, the iron 
content might be due to old deposits 
which have become reduced and been 
dissolved in water low in oxygen and 
iron. 

Because the problem of iron and car- 
bon dioxide in water can be so confus- 
ing, the situation should be carefully 
analyzed before a treatment program is 
undertaken. 
sis of the water is always a proper start- 
ing point, with tests for free carbon di- 
oxide, pH and alkalinity being made im- 
mediately at the source. Frequently the 
proper method of treatment is not ob- 
vious and pilot plant studies are de- 
sirable to determine the basis for plant 
design. 

Before discussing the various treat- 
ment methods briefly, it may be well to 


Complete chemical analy- 
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mention two of the chemical reactions 
involved. The equation: 


4Fe(HCO,). + + 2H.0 = 4Fe(OH), 


indicates that it requires about one 
part of oxygen to oxidize seven parts 
of iron, or approximately 0.14 ppm. of 
oxygen per part per million of iron 
present. A relatively small amount of 
oxygen is sufficient to cause the precipi- 
tation reaction. A detailed and theo- 
retical discussion of this 
given by Buswell (3), who also points 
out that the equilibrium: 


reaction 1s 


+ CO, +5 H* + HCOs 2H" + 


is of prime importance in water chein 
istry. Any factor which tends to dis 
place this equilibrium may determine 
the course of the reactions involved in 
iron removal 

Research and practice have shown 
that the dioxide 
causes an increase in pH or a depres 


removal of carbon 
sion of the hydrogen ion concentration 
and thus favors the removal of the fer 
rous compounds. A similar reaction 1s 
caused by the addition of an alkali 
Evidence of this fundamental reaction is 
always at hand—in the form of incrus- 
tations on hot-water systems where the 
carbon dioxide has been liberated by 
heat ; incrustations of filter sand where 
the carbon dioxide was released by a 
reduction in pressure; or reduction in 
well yield due to incrustation caused 
by a high velocity of approach in the 
aquifer, 

In the first reaction, it will be ob- 
served that aeration is almost a neces- 
sity in removing iron salts and it would 
not be practical to try to remove these 
compounds from water devoid of dis- 
There are always ex- 
ceptions, such as extremely acid waters, 
but Baylis (4) notes that: “the water 
would have to have a pH less than 4 


solved oxygen 
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for iron to exist in the soluble state in 
the presence of dissolved oxygen.” An- 


other important factor, time, becomes 
involved. Baylis explains that: 


Immediate precipitation of the iron may 
not follow when dissolved oxygen is re- 
stored to the water by aeration, for, when 
the pH and the iron content are low, the 
formation of a precipitate is very slow. 
When the pH is below about 6, the for- 
mation of a precipitate is so slow, even 
when considerable iron is present, that it 


COs, 


would not be completely removed in the 
usual treatment plant. One of the aids 
given to the precipitation of iron by aera- 
tion is the increase in pH resulting from 
lowering the CO, content. 

Numerous other factors may enter 
into the treatment of water for the re- 
moval of iron and carbon dioxide, some 
of which will be discussed in conjunc- 
tion with the various treatments. 


Removal Processes 


Iron and carbon dioxide removal 
processes may be divided into eight 
major classifications (5): 
1. Aeration 
2. Aeration—settling—filtration 
a. At atmospheric pressure 
b. Under main pressures 
Coagulation—settling 
a. Without filters 
b. Followed by filtration 
Use of contact filters 
a. With aeration 
b. Without aeration 
Use of special minerals and ores 
Nonatmospheric oxidation 
Removal incident to softening 
a. Cation exchange 
b. Lime 
Stabilization or sequestration 
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As previously stated, approximately 
0.14 ppm. of oxygen is required to oxi- 
dize 1.0 ppm. of ferrous iron. The 
oxygen for this purpose can be provided 
by various types of aerators. The open 
type, which is commonly employed, 
may consist of spray nozzles, coke trays, 
rotary distributors or perforated pipe. 
Use is sometimes made of forced-draft 
aerators, which bubble compressed air 
through a water tank. 

Efficiencies will vary with the surface 
area of the water in contact with air 
(4). In the spray or the bubble type 
of aeration, the drops or bubbles should 
be as small as possible. The water 
which trickles over coke trays is con- 
stantly forming new surface films. The 
rotary aerator has proved to be very ef- 
fective, inasmuch as the water is trans- 
formed initially into thin films by splash 
plates and then has a free fall before be- 
ing distributed over wood slats or coke 
trays. This repeated formation of a 
thin film is to be desired. 

During aeration carbon dioxide is 
released, raising the pH and promoting 
the precipitation of the basic carbonate 
or oxide. The percentage reduction in 
the carbon dioxide content is generally 
lower when the initial content is low. 
Open aeration cannot be expected to 
remove all the free carbon dioxide, and 
the reduction is less with highly alkaline 
or highly buffered waters. 

Settling has been considered follow- 
ing aeration, but it does not add greatly 
to the effectiveness of iron removal un- 
less large quantities of iron are present. 
In addition to the precipitate, a rather 
stable sol is formed which does not 
settle well and gives a rather opalescent 
appearance to the water. To remove 
the iron in this condition, it becomes 
necessary to apply filtration. Either 
gravity or pressure filters may be em- 
ployed, but the inherent advantages and 
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disadvantages of each should be con- 
sidered during the design period. 

Coagulation, followed by settling and 
possibly filtration, is used to hasten the 
sedimentation process. Without the ad- 
dition of coagulants, the oxidized iron 
may take 12-24 hours or more for ef- 
fective settling, whereas properly coagu- 
lated water will normally allow sedi- 
mentation to take place in approxi- 
mately two hours. Rapid-rate slurry 
units may decrease even this period. 

Contact filters have many advantages 
and numerous installations of this type 
have been found economically justi- 
fied. It is possible to combine contact 
filtration with one or more of the other 
fundamental processes and design an 
effective and economical treatment 
plant. Open aeration is accomplished 
during the distribution of the water 
over the contact medium, and aeration 
continues with the flow through the me- 
dium as the water forms thin, constantly 
changing films and drops. The me- 
dium, composed of anthracite, coke, 
marble, limestone or gravel, becomes 
coated with the oxides, which aid in 
promoting further and more rapid oxi- 
dation of the influent. li should be 
noted that the beneficial catalytic effects 
of previousiy formed iron oxide coat- 
ings are also present when coke tray 
or other types of aerators are used, 
but not to the extent found in contact 
filters. 

By utilizing a fine medium, a large 
amount of surface area is provided and 
there is sufficient void space to accumu- 
late the oxidized iron. One advantage 
of the contact filter is that it can be 
backwashed to remove the excess ac 
cumulation, leaving the filter in condi 
tion for another cycle. Because of the 


rather gelatinous nature of the oxide 
and the fineness of the medium, the 
contact filter strains out not only the 
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iron compounds but also other solids 
suspended in the water. Thus, a 
sedimentation tank or sand filter can 
usually be eliminated. 
The Ferrofilter * unit 
yy-in. medium, which backwashes 
easily, with a rotary distributor to ap- 
ply the water properly to the medium in 
thin films. By the use of a tank, forced 
ventilation is possible to insure proper 
oxidation and scavenging of the carbon 
dioxide from the filter. This type of 
treatment has produced iron residuals 
ranging from practically zero to 0.3 
ppm, State health department reports 
show a final effluent iron content of 
0.01 ppm. at Fisher, IIL, 
signed surface rate of the filter unit was 


combines a 


where the de- 


6.2 gpm. per square foot. In a water 
containing 4.0-7.0 ppm. iron and 334 
ppm. alkalinity at Hartford City, Ind., 
the iron was reduced to 0.2 ppm. A 
Mississippi plant, designed for 1,500 
gpm. and a surface rate of 7.5 gpm. per 
square foot, has reported iron reduction 
The raw 
water not only is high in iron but has a 


from 18-20 ppm. to a trace 


carbon dioxide content of approxt- 
The 
carbon dioxide content of the effluent 
is about 33 ppm. and the pH is 68 
7.1. Similar units are operating suc- 


\rkansas, 


mately 95 ppm. and a pH of 6.4. 


cessfully in Louisiana and 
‘| 
Special m lized aids 1 
pecial munerais utilized as alds in 
iron removal include pyrolusite, man 


yanese-coated sand and commercially 


*Birm.” + 
Normally, however, the filter medium 


coated material such as 


hecomes coated during operation and is 


equally as effective as the precoated 


media 
American Well 


\ trade name of Research Products, Inc., 


Madison, Wis 
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Occasionally it may be found advan- 
tageous to resort to a means of oxida- 
tion other than atmospheric aeration. 
Ozone and potassium permanganate 
may be used, although chlorine is, of 
course, the most common agent. Chlo- 
rine will oxidize iron at a relatively low 
pH. If the iron is bound in an organic 
complex, the chlorine will first destroy 
the compound, so that the iron can then 
be more readily oxidized. Chlorine is 
also used to reactivate the deposits in 
contact filters in order to bring the filter 
up to maximum efficiency. 

Iron and carbon dioxide can also be 
removed incidental to lime or cation- 
exchange softening. In the former, the 
lime hydrate reacts with the carbon di- 
oxide present, although it is more eco- 
nomical first to reduce the carbon di- 
oxide by aeration. Iron precipitates as 
the hydrate, particularly at the higher 
pH values, a pH above 8.5 being most 
effective. 

Zeolite softeners always remove some 
iron. A manganous zeolite, which is 
recharged with potassium permanga- 
nate, is well known for its ability to re- 
move iron. The newer types of organic 
cation exchangers, which can be re- 
generated with either sodium chloride 
or dilute acid, have shown greatly in- 
creased capacity and are being widely 
used, particularly in industry. 

When a well water has a relatively 
low iron content, the removal of the 
iron may not be necessary and it can be 
sequestered or held in solution by the 
use of a phosphate. 


Summary 


In Arkansas, Louisiana, Oklahoma 


and Texas, more than 77 per cent of 
the water supplies are derived from 
wells. Analyses and other data indicate 
that this well water generally has a 
hugh iron content and the problem of 
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its removal will become more and more 
apparent. 

Iron commonly exists in water as fer- 
rous carbonate or bicarbonate, along 
with free carbon dioxide, which attacks 
the iron in the ground and places and 
maintains it in solution. The iron may 
be in other, more complex combinations 
and in a form more resistant to treat- 
ment. 

Treatment may follow any one or 
more of eight methods listed, aeration 
and aeration in combination with a con- 
tact filter being quite common and effec- 
tive. Coagulation, settling and filtration 
are valuable methods for particular wa- 
ters. Other proved methods are re- 
moval incident to softening, and stabili- 
zation with chemicals. 
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Amherst Water System 
By V. G. Fuller 


A paper presented on Oct. 24, 1949, at the Maritime Water Works 
Assn. Meeting, Amherst, N.S., by V. G. Fuller, Secretary, Water Com- 


mission, Amherst, N.S. 
MHERST, N.S., is in many ways 
like scores of other towns in the 

Maritime Provinces. Sixty years ago 

it was an optimistic village of about 

3,000 population which desired to be 

Dur 

of incorporation, 


come incorporated as a town. 
first year 
1890, a resolution was passed by the 


ing the 


town council to bring in an engineer 
from Ontario to make an estimate of 
the cost of a municipal water supply 
Town 
what became of this engineer or his 


system. records do not show 
survey, but in 1891 a Boston engineer 
named Dodwell designed the present 
After much controversy, the 
source of supply decided on in 189] 
was the Nappan River, which con 
tained an abundant quantity of highly 
colored water. 

The Nappan River 
holds approximately 65 mil.gal. (Imp. ), 
is about 5 miles from Ambherst, in the 
beautiful Brookdale Valley. When the 
system was constructed, the water was 
conducted by a 10-in. line from Brook 
dale to the Willow Street reservoir, 
with a storage capacity of 1.45 mil.gal. 
(Imp.). From the reservoir, 10- and 
12-in. mains, branching as required, 
brought the water to the consumers. 
\s high land intervened between 
Brookdale Valley and Amherst, pump- 
were The 
steam boiler and pump originally in- 
stalled were replaced in 1935 with an 
electric pumping unit and an auxiliary 


system. 


basin, which 


ing facilities necessary, 


gasoline engine. This system served 


Amherst from 1891 until 1944, while 
the town population increased from 
3,000 to 12,000. 

Until 1944, whenever John Jones 
was taking a bath upstairs, his wife 
could not wash the dishes downstairs. 
When Bill Smith next door decided to 
wash his car on Monday morning, Mrs. 
Brown could not do her weekly laun- 
dry, because the pressure was too low 
to supply the demand. When the fire 
department received a call three blocks 
off the main line, it depended on chem 
icals and the Good Lord to save the 
property 

In 1942, when the author was ap 
pointed town auditor, the water sys 
tem was operated by a committee of the 
town council. An audit disclosed that 
the sum of $25,000 was listed as an 
nual revenue from what was termed the 
As this appeared to be 

number and 
that in previous years the 
hooks had carried a like amount, the 
author decided it should be verified. 
It was found that this figure repre- 
sented cash actually paid into the town 
office within the year for water serv 
It had no relationship to the 
number of services being supplied or 
to any annual rate structure. In fact, 
this money consisted of yearly contri- 
butions to the town by about 1,200 of 
the 1,900 consumers who were later 
discovered to exist. An examination 
of the so-called water ledger in 1942 
revealed that it had not been posted, 


“water tax.” 
a round 
showed 


examination 


Ices. 


June 1950 


nor had a single entry been made in 
it, since 1936. No water accounts re- 
ceivable were listed as assets, and no 
attempt was being made to collect the 
water tax from those who did not care 
to pay. 

The author found a flat annual item 
of $15,000 listed as the cost of operat- 
ing the water system. This figure had 
been arrived at by a council estimate of 
what it thought was a fair proportion 
to charge up to the water department. 
By this method of accounting, there was 
an annual profit of $10,000 on the sale 
of water. This amount showed up 
clearly each year as a surplus and was 
taken into consideration by the coun- 
cil in fixing the annual tax rate. Dur- 
ing the twenty years or more in which 
this situation had existed, the taxpay- 
ers of Amherst received the benefit of 
$200,000 in “profits” from the sale 
of water in the form of tax reductions. 

house-to-house survey showed 
that, instead of 1,200 consumers, there 
were actually 1,900. In other words. 
700 people or business firms connected 
to the system had never paid a cent 
for water and had never received a bill. 
Thus, the revenue under the rates 
existing at that time should have been 
$38,000 a year instead of $25,000. 
The actual annual cost of operating the 
system had lost $9,000 annually for 
the twenty years under review, or 
system had been losing $9,000 annually 
for the twenty years under review, or 
$180,000. To this loss must be added 
the $200,000 taken in tax reductions on 
the basis of a surplus which did not 
exist. In view of the six-year statute 
of limitations, only $24,000 in back 
rates was recovered. 

In 1942 the Nappan River dam, 
pumping station, reservoir and feeder 
main to the town were all 51 years old. 
Little or no major repairs had ever 
been made, nor had one cent been al- 


AMHERST WATER SYSTEM 


563 


lowed for depreciation. At the end of 
1943 the people of Amherst realized for 
the first time that they owned a wa- 
ter system, that it cost money to oper- 
ate and that they, the people, must pay 
for the water consumed. The public 
started to demand something for its 
money. Amberst had inadequate fire 
protection, and its water was a dirty 
color, being unfit for drinking at some 
seasons of the vear. At other times 
the supply was so low that the public 
had to refrain from washing cars and 
the like. 

The town council decided to accept 
the theory that selling water on a 
rate basis was strictly a business prop- 
osition, in no way connected with 
taxation, and that it should be sepa- 
rated as far as possible from the gen- 
eral town business. 

It was realized that, for the system 
to survive, it must have continuity of 
management. Therefore, in 1945 a 
bill passed the Nova Scotia legislature 
setting up the “Amherst Water Com- 
mission,” a body corporate, whose 
membership consists of the mayor, one 
councilor and three citizens appointed 
by the council for staggered three-year 
terms, so that the commission is always 
assured of at least three continuing 
members. 

A further step was to establish an 
adequate accounting system, including 
a more complete consumer survey and 
an exhaustive examination of the capi- 
tal structure of the system. Coupled 
with these items was a complete engi- 
neering survey of the requirements 
which must be met not only to place 


the system in a safe position to supply 
the public demand and fire protection 
needs, but to allow for normal growth 
as well. 

The latter survey resulted in a five- 
year program of rehabilitation, four 
years of which have now been com- 
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pleted. This program included two 
additional 10-in. feeder mains to the 
town, so '.ated and designed that, 
when they were tied in with the exist- 
ing central feeder mains, they provided 
a complete outside feeder supply of a 
circulating nature. Next lines 
were extended and dead-end lines en- 
tirely eliminated. Today Amherst can 
boast of a nearly 100 per cent circulat 
ing system. These improvements 
brought the fire protection pressure up 
to the required figure, 60 psi., with a 
domestic pressure better than 45 psi. 


The system contains 26 miles of 4-12 


in. pipe, which now serves 1,670 do 
mestic and 246 industrial connections. 
A total of 189 hydrants offers adequate 
fire protection to the town. 

In 1942 it was found that the color 
in Amherst’s water was due to a sedi- 
ment that would not allow the opera 
tion of a 4-3-in. meter for more than 
one to three months. After that the 
meter would be entirely stopped and 
its working parts so badly corroded 
that they had to be completely renewed. 
Furthermore, consumers were required 
to take down and clean their hot-water 
tanks at least 
otherwise, their supply of hot water 


once every two vears; 
was absolutely cut off. 

The two poss‘ble solutions were a 
filter plant costing an estimated $200, 
000, with a probable annual operating 
expenditure of $10,000, or a new sup- 
ply of water, which could only be ob 
artesian wells at an un 


tained from 


known cost. As artesian wells seemed 
to be the popular choice an application 
was made to the board of public utili 
ties for permission to bore for water, 
but the board decided that it could not 
authorize such a gamble with the peo 
ple’s money until a geologist’s report 
was secured. The gist of his report 
was that, if Amherst were located in 
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the Sahara Desert, it would not be 
in a less likely place to strike water. 

Plans and specifications for a filter 
plant were drawn up and approved, 
but, before construction was begun, a 
final appeal was made to the board of 
public utilities for permission to bore 
a 6-in. hole, at a maximum cost of 
$3,000, merely as an experiment. The 
board agreed, and the test proved suc- 
cessful. Of seven borings to date, five 
have been producers, and Amherst can 
be supplied with more than 1 mil.gal. 
(Imp.) of pure artesian water daily 
should it be required. The total ex- 
pense will not exceed $45,000, a con- 
siderable saving over the estimated 
$200,000 cost of a filter plant. 

Thus, four years of the five-year 
program have been completed and only 
the metering of consumer services re- 
mains to be carried out. Whether this 
result could have been accomplished 
under council committee management 
is a matter of opinion, but the fact is 
that it was accomplished in less than 
five years of commission management. 

In 1948 the revenue from the sale 
of water in Amherst exceeded $54,- 
000, compared with $25,000 in 1944. 
A $38,000 cash depreciation reserve, 
invested and earning 3 per cent or 
better in 1948, was available for fu- 
ture replacements to capital assets in 
plant and equipment, as against noth- 
ing in 1944. In 1945-48 Amherst re- 
ceived $8,200 annually in direct taxa 
tion from the water commission, and 
in each of these years the commission 
showed a net surplus of more than 
$3,000 after providing for all capital 
debt charges, taxes and depreciation 
reserve. 

The Amherst water system has pro- 
gressed from an almost ignored serv- 
ice to an indispensable one, from a 
losing, deteriorating investment to a 


profitable, serviceable public utility. 
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Special Service Charges 
By D. M. Williams 


A paper presented on Nov. 7, 


1949, at the 


North Carolina Section 


Meeting, Southern Pines, N.C., by D. M. Williams, Supt., Water & 


Sewer Dept., Durham, N.C. 


HE chief worry of municipal offi 

cials is finding new of 
revenue to overcome the extremely 
rapid increase in the cost of operation 
and expansion. Some municipalities 
which formerly owned their 
utilities, as well their water 
sewer systems, gave so much free serv- 
ice that when offer was made to 
purchase the utility, they sold it. They 
had neglected to charge for lighting 
streets and public buildings and some- 


sources 


pe 
as and 


an 


times for pumping water. Of course, it 
Was necessary for these towns to pay 
the private utility which purchased their 
plants for the services previously un- 
billed. Usually they were shocked to 
find that they had sold the goose that 
laid the golden eggs. 

Prior to 1916 the works 
Durham was owned by a New England 
corporation whose officials were aware 
of the losses in revenue which result 
when the water consumed 
charged for. This utility even col- 
lected meter rent where there were no 


water in 


only 1s 


meters. There was a charge to the city 
for each fire hydrant located on the 
street. All concerns having sprinkler 
systems paid standby fire protection 
charges, and those with private hy- 
drants on their property paid for fire 
protection on an annual hydrant basis. 
There was no free service. The cus 
tomers paid for the cost of making the 
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water connection, installing the meter 
and carrying the connection to the 
property line. All of the charges ex- 
cept that for absent meters were con- 
tinued by the municipality after it 
took over the water works. 

During the late 1930's the Durham 
Water Dept. absorbed the cost of main- 
taining and operating the sewage dis- 
posal plants, and a few years later the 
sewage system operating cost was also 
absorbed by the water department, in- 
cluding the maintenance of all sewage 
connections from the mains to the 
property line. 


Sewer Charge 


By 1947 it was found that the water 
department revenues were insufficient 
to meet all of the costs of water and 
sewage operation and maintenance in 
addition to financing the expansion of 
both systems. The first thought was to 
increase the rates for water, but, before 
doing so, a comparison was made with 
the rates in a number of large towns. 
This investigation showed that some 
towns were virtually giving their water 
away to the large customers. More- 
over, those cities having the lowest 
rates were furnishing water to large 
textile mills which were competitors of 
Durham's. The local mills bitterly pro- 
tested any increase in the water rates 
and pointed out how much they could 
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save if they obtained their water at the 
same rate as some of their competitors 
pay. 

Durham next considered the matter 
ot a sewer charge and found that its in- 
dustries did not have the same objection 
to paying such a charge, based on a 
percentage of the water bill, as they did 
to a straight water rate increase. Ef- 
fective July 1, 1948, the city levied a 
sewer charge equal to 25 per cent of 
the water bill for users inside the city 
limits, with a maximum of $100 per 
month for each customer. The yield 
is a little over $100,000 annually. 


Revenue Collected 


For more than twenty years Dur- 
ham has been charging $15.00 per 
residence outside the city limits where 
the sewage is handled by the city’s 
system. Durham charges double for 
water and fire protection to customers 
outside the city limits. In 1948 the 
city collected $62,000 for water sold 
to such customers, or $31,300 more 
than the inside-city rate would have 
yielded 

In 1948 water sold to the city for 
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purposes other than schools yielded 
$6,400 (the income from schools is 
not broken down). Fire hydrants on 
the city streets at $30 each brought in 
$32,400. The revenue from fire pro- 
tection for industries amounted to $22.- 
600. (This figure would have been 
$4,550 less if the regular inside rate 
had applied to the outside private hy- 
drants.) Finally, the boating and fish- 
ing revenue was $9,256, making a to- 
tal of $101,956 for what might be 
called “extra services,” over and above 
the sale of water and the sewer rentals. 

Durham charges $50 for tapping the 
main and laying the j-in. service, in- 
cluding the meter, to the property line. 
For a l-in. service and meter the charge 
is $83.00. Bills for larger connections 
are based on cost. These charges 
alone brought in $34,300 during the 
year. The revenue from a $75 charge 
for making a 4-in. sewer connection 
from the main to the property line was 

21,410. 

It is obvious that the water and 
sewer utilities, like others, have 
sources of extra revenue, and Durham 
is not overlooking them. 
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Wage Levels and Job Classifications for 
Municipal Water Works Employees 


By Robert M. Dixon 


A paper presented on Oct. 11, 1949, at the Southwest Section Meeting, 
Oklahoma City, Okla., by Robert M. Dixon, Mng. Director, Munic. 


Contractors Assn., Dallas, Tex. 


FAIR wage in the water works 

industry may be defined as that 
which is in effect in a particular com- 
munity for similar jobs with like du- 
ties and responsibilities. Because this 
definition leaves unanswered the ques- 
tion of whether the community wage 
level is right or wrong, a comparison 
of the compensation for like work in 
communities of like size can be help- 
ful. Economic and climatic conditions 
may differ widely, however, and spe- 
cial conditions may influence local wage 
rates, making them a matter for indi- 
vidual consideration. 

It is possible for the price tag on a 
job to be regarded as too low by the 
worker and, at the same time, as too 
high by the employer, but this situa- 
tion also applies to commodity prices 
fluctuating in a free market, the pla- 
teaus of which are never satisfactory 
to the buyer and the seller simultane- 
ously. Ina free economy, costs, prices 
and wages are tied rather closely to- 
gether, and any increase or decrease 
in one will normally be reflected in the 
others in due course. The wage earn- 
er's cost of living goes up because the 
prices of the things he has to buy go 
up, which brings on a demand for cost- 
of-living raises. Increased wages, in 
turn, force the cost of production up, 


and the worker is soon back where he 
started and is ready for a new wage 
increase. But there must be a limit 
to this process or the employer will 
he priced out of the market, either be- 
cause his competitors can sell more 
cheaply or because the public refuses 
to buy and is willing to accept a sub- 
stitute product instead of continuing 
to purchase the higher-priced one. If 
this attitude spreads, the volume of 
sales and, hence, the income of the 
wage earner’s employer shrink, which 
means less money available to pay 
higher wages. In addition, the lower 
sales volume may result in higher unit 
production costs, aggravating the con- 
dition further. As more industries 
become affected and a great many peo- 
ple find themselves out of the market, 
the situation deteriorates into what is 
called a depression. 

In the past economists spoke of 
business going through “cycles” of good 
times and bad, with the relationship 
between supply and demand determin- 
ing the price levels. But that was be- 
fore the country entered the current 
period of economic stabilization by 
government control. At present the 
law of supply and demand does not 
operate freely because of such artifi- 
cial factors as price subsidies, produc- 
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tion controls and the establishment of 
arbitrary wage levels by governmental 
or labor union action. 

A good illustration of the latter exists 
in the building trades, where, as a 
result of high hourly rates maintained 
by union pressure, a craftsman’s aver- 
age yearly earnings may actually be 
less than they would have been with 
lower wages and a greater market for 
his services. Furthermore, the sup- 
ply of skilled workers is limited by 
union restrictions on apprentice train 
ing. For example, a shortage of brick 
layers cannot easily be overcome, even 
though finished bracklayers can be 
trained in only a few months’ time. As 
long as these conditions are permitted 
by the government, higher prices for 
labor will be the order of the day, and 
the result will be higher costs for 
houses for water works employees—to 
say nothing of the increased costs of 
the materials and supplies which the 
water superintendent must buy to keep 
the department going. 


Desire for Security 


The building trades unions are by 
no means alone in exercising such pres- 
sure. The new labor philosophy seems 
to be to get as much as possible while 
the wheels are turning and, when they 
stop, to trust to luck or live off the 
government-provided unemployment 
compensation which was collected 
from the employer in the days when 
he could afford to operate. A “benevo- 
lent” government has imbued the peo- 
ple of this land with the idea of se 
curity, but whether the economy can be 
stepped up to and maintained at the 
throbbing pace necessary to make good 
on the government's promises with- 
out breaking down is questionable. 

Agitation for a higher and higher 
standard of living for the worker is 
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reportedly the chief business of the la- 
bor unions, but this, in turn, necessi- 
tates organization for protection on the 
part of the employer who finds labor 
hemming him in on one side and regu- 
lations, laws and edicts closing in on the 
other, while he must face existence in 
an economy only partially free. To 
paraphrase Lincoln, one may wonder 
how long this economy can exist “halt 
slave and half free.” 

Political promises of security for the 
worker through government largess 
are weakening character and integ- 
rity by encouraging a lack of planning 
for the future and by stunting am- 
bition to get ahead. Applicants for 
jobs today are interested first in 
whether they get Saturday off; next, 
in how long the vacation is; third, in 
whether sick leave and pensions are 
provided ; and, finally, in what the sal- 
ary is. According to a recently pub 
lished nationwide survey, only in 
Texas and Oklahoma were college 
students generally putting job oppor- 
tunity above security. Such a se- 
curity-minded attitude is not good for 
a vigorous America, but it has been 
brought about by political action, which 
is increasing in popularity with each 
passing year. The question is how 
long this trend can continue when the 
security promised to one class is be- 
ing taken from others. Nowhere do 
the politicians approach statesmanship 
near enough even to suggest coopera- 
tive economic security. Instead, they 
preach the doctrine of security through 
subsidies provided by taxation, a doc- 
trine which has been well established 
and widely accepted. 


Effect on Public Employees 


Although all federal labor laws which 
regulate the number of hours and the 
length of the work week specifically 
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exempt the employees of political sub- 
divisions, the application of those laws 
to industry exerts an indirect effect on 
public payrolls in the long run. Be- 
cause the source of new labor is com- 
mon to both private and public em- 
ployers, the job that is most attractive 
in terms of wages and working condi- 
tions will have first call on the market. 
The higher labor costs which result 
from maintaining a favorable position 
in the labor market are reflected in the 
prices to the consumer. Because of 
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of privately owned utilities. The sur- 
vey indicated that the backwash from 
industry’s wage patterns was affecting 
municipal payrolls. The eight-hour 
day, 40-hour week which is generally 
standard in industry is beginning to ap- 
pear in municipal water departments 
where competition for labor exists. 
Paid vacations were well established in 
almost all municipalities replying, and 
retirement and pension plans can be 
expected to grow in number, following 
the pattern of private industry. As 


TABLE 1 


Wages of Municipally Owned Water Works Employees, 1949 


over 100,000 


Classification 


Max. 


495 
182 
180 
186 
170 
175 


161 


Superintendents 
Cashiers 

Junior stenographers 
Storekeepers 

Meter readers 

Meter repairmen 
Light-truck drivers 


Laborers (hourly rate 0.70 


the necessity for competing in the la- 


bore market, “security thinking” very 
seriously affects every public payroll 
in the country. 

With these points in mind, it was de- 
cided to survey all cities in the South- 
west (Texas, Oklahoma, Arkansas 
and Louisiana) with populations 
greater than 10,000, in order to learn 
whether certain trends in wage pat- 
terns were showing up, what the gen- 
eral wage levels were and how munici- 
pal pay scales compared with those 


Avg. 


Population of City 


25,000- 100,000 10,000- 25,000 


Min. | Max. \ve Min. | Max. Avg. 


Monthly Rate-—$ 


social security taxes increase, the cost 
of these pensions will decrease for the 
private employer, but this will not hold 
true for public payrolls. 

As shown by Tables 1 and 2, munici- 
pal water department employees have 
been given wage increases in keeping 
with the rise in the Bureau of Labor 
Statistics Consumer’s Index. There 
seems to be a great difference in pay 
levels for similar jobs in communities 
of similar size, however, which can 
probably be traced to the fact that this 
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industry is operating on a job title 
basis rather than on a system of job 
classifications based on duties and re- 
sponsibilities. Where that is true, it 
goes without saying that two jobs can- 
not be compared unless everything is 
known about both of them. 

Survey forms were submitted to pri- 
vately owned utility companies, many 
of whom responded admirably. It was 
for this cooperative effort that the job 
classifications used in the tables were 
selected, but the training policies in ef- 
fect in some of the privately owned 
utilities tend to offset the comparative 
value of the figures submitted. For in- 
stance, electric-meter repairmen are 
often young college students who will 
be kept on their present jobs only for 
a training period. During that time, 
however, they may be paid as junior 
engineers instead of as repairmen. For 
this reason, the salary schedules of such 
utilities are not tabulated, but it 
be said that personal interviews with 
the managers give 
that water works employees in_ the 
Southwest are in a favorable pay posi 
tion with respect to their monthly take- 
home pay, even if they are required to 
work an average of 44-48 hours per 
week, as compared with 40 hours for 
the private utility employee. On an 


can 


reason to believe 


hourly basis, the pay scales are very 


close together—-as far as can be de- 
termined without job descriptions on 


which to make wage comparisons. 


Job Classification Program 

If a job description and classification 
program is upon—and it is 
strongly recommended as a _ control 
measure, in addition to providing in- 
formation for purposes— 
assistance can be had from prepared 
texts and magazine articles, any num- 
ber of which have been written and 


decided 


personnel 
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printed in management periodicals. (A 
suggested classification system is given 
in the appendix to this paper.) Job 
sheets will necessarily have to be pre- 
pared locally to fit local conditions, and 
the sooner the start is made, the sooner 
results will begin to show up. Obvi- 
ously, the need exists, and, judging 
from the benefits that have accrued to 
industry as a result of job classifica- 
tion programs established, they can be 
recommended to municipal water works 


TABLE 2 
Relatwe Pay Rates, 1949* 


Population of City 


ver 25.000- 10,000- 


Classification 100,000. 100,000) 25.000 


Index (1942 = 100) 


1.33 
BO 

x0 
67 
04 
70 
388 


Superintendents 


> 


Cashiers 


Junior stenographers 
Storekeepers 

Meter readers 

Meter repairmen 
Light-truck drivers 
Laborers 


tn 
wu 


Nm 


1.49 


Avg. 58 


* The relative value of the U.S. Bureau of Labor 
Statistics Consumer's Index in 1949 was 1.46 (1942 
= 100 


superintendents and managers without 
reservation. A job classification pro- 
gram makes it possible to determine 
wage scales commensurate with respon- 
sibilities and comparable to those for 
similar positions in private industry. 
It also helps, when necessary, to show 
the public the need for increasing the 
wages paid to municipal employees. 
Low wages do not attract quality em- 
ployees unless other advantages out- 
weigh them, which is not normally true 
for public employment in general. 


| 

1.59 
1.45 1.80 
1.64 | 1 
1.42 | 1 
j 1.67 l 
| 1.53 | 1 
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It has been said that no job classi- 
fication procedure can be as satisfactory 
as the classification methods used in the 
physical and biological sciences, be- 
cause, in classifying jobs, the analyst 
must deal with the human element. 
Nevertheless, job classification is a 
move in the right direction and deserves 
a trial. It is also quite effective in 
stabilizing wage and salary rates, be- 
cause the price tag is on the job and 
not on the person, and demands for 
more money are limited by the brackets 
set up for the job. 

Labor organizers are constantly look- 
ing for new fields, and their only 
real excuse for existence is to obtain 
higher pay and better working condi- 
tions for the union members. If the 
employee feels that he is not being 
properly compensated for his efforts, 
the promises of the labor organizer are 
likely to be more appealing than if fair 
wages were being paid and working 
conditions established which were com- 
parable with those provided by other 
employers. Job classification will not, 
however, be a panacea for labor trou- 
bles, because this procedure does not 
guarantee against poor organization, 
poor administration, bad supervision, 
inefficient workers and political inter- 
ference. Classification is nothing more 
than a management operating tool 
which can be of great benefit if prop- 
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erly used. Any wage program based 
on job classification should be admin- 
istered largely by the water department 
rather than by some other authority 
which may not be too concerned with 
worker-supervisor relationships. Un- 
less the former is true, harm as well 
as good can come from such a system. 

As functions responsibilities 
change, job sheets must likewise 
change, if they are to be kept up to 
date. When technical developments 
and reorganizations within the depart- 
ment affect duties and responsibilities, 
the value of and the wages for the job 
should be adjusted, because wage levels 
and worker morale are rather closely 
associated, 

The relationship between wages, 
prices and costs does not remain the 
same for long periods of time, but 
the industry’s prestige is at stake and 
it cannot be advanced unless high-grade 
employees are attracted to water works 
jobs. In order to attract them, the 
municipal water department superin- 
tendent needs to be in a position to 
present his case to the governing body 
frankly and conclusively, and to back 
up his arguments about personnel with 
facts and figures. Industry is his com- 
petitor and, since the rivalry is great, 
he will need all the help that facts and 


figures can provide. 


APPENDIX 
Job Classifications 


Below is a suggested list of job titles for water works properties. 


These classi 


fications were used as the basis for an inventory of industry personnel in 1948. 


1. Supervisory Staff Group 
a. Manager or superintendent 
b. Chief engineer 
c. Assistant manager or superintendent 
d. Assistant chief engineer 
e. Unclassified 


2. Production Group (Pumping Stations and 
Collection Facilities) 
a. Production engineer or superintendent 
b. Assistant production engineer or su 
perintendent 
. Operator 


Ls 
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Production Group (contd.) 
d. Fireman 
«. Maintenance man 
Machinist 
g. Electrician 
h. Boiler repairman 


t. Relief man 

1, Oiler 

k. Coal passer 
Plant laborer 
m. Unclassified 


Purification Group 

a. Purification engineer or superintendent 

b. Assistant purification engineer or su- 
perintendent 

¢. Chemist 

d. Bacteriologist 

¢. Plant operator 

f. Laboratory assistant 

g. Relief man 

h. Purification laborer 

t. Unclassified 


Distribution Group 


a. Distribution system engineer or super- 
intendent 

b. Assistant distribution system engineer 
or superintendent 

c. General foreman 

d. Foreman 

e. Emergency repair crew foreman 

f. Storekeeper 

g. Auto mechani 

h, Emergency repair crew man 

t. Reservoir man 

). Distribution system clerk 

k. Distribution system laborer 

Unelassitied 
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5. Outside Commercial Group 


2 


© 


a. Meter reader 

hb. Collector 

¢. On and off man (inspector ) 
d. Unclassified 


Meter Shop Group 


a. Foreman 

b. Meter repairman 
c. Meter shop laborer 
d. Unclassified 


Office and Interior Commercial Group 


a. Cashier or accountant 

b. Assistant cashier or accountant 
c. Office manager 

d. Clerk—senior 

e. Clerk—junior 

f. Secretary 

g. Stenographer 

h. Teller 

i. Billing-machine operator 
). Telephone operator 

k. File clerk 

l. Addressograph operator 
m. Typist 

n. Office boy 

o. Porter 

Janitor 

q. Unclassified 


8. Plant Property and Protection Group 


a. Guard or watchman 
b. Caretaker 
c. Unclassified 


. Miscellaneous Group 


a. Temporary skilled laborer 

b. Temporary special clerk 

c. Temporary semiskilled laborer 
d. Coal unloader (temporary ) 

¢. Temporary unskilled laborer 
f. Unclassified 
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Legal Aspects of Transmountain Diversion 
in Colorado 


By Jean S. Breitenstein 


A paper presented on Sept. 22, 1949, at the Rocky Mountain Section 
Meeting, Colorado Springs, Colo., by Jean S. Breitenstein, Atty., Den- 


ver, ¢ ‘olo 


N all those sections of the West 

where rainfall is limited, the prob- 
lem of water supply presents many 
bothersome complications. Because of 
geographical conditions, there are un- 
usual situations in Colorado which 
plague the engineers and planners in 
their quest for an adequate municipal 
water supply. The scarcity of water on 
the eastern slope of the Rockies, where 
about three-fourths of the Colorado 
population lives, has forced the water 
departments of the state’s major cities 
to look to the more abundant supplies 
of the western slope. 

When water is taken from one river 
basin to another, many legal and politi- 
cal questions arise which must be an- 
swered. The legal aspects of trans- 
mountain diversion are a most compre- 
hensive topic, and this paper can do no 
more than scratch the surface. 

Transmountain diversions now un- 
der consideration are vast projects in- 
volving hundreds of thousands of acre- 
feet of water and hundreds of millions 
of dollars. The less difficult projects 
were all constructed many years ago. 
The Colorado—Big Thompson project, 
which will bring an estimated 300,000 
acre-ft. of water annually through the 
mountains at a construction cost of 
about $145,000,000, will furnish sup- 
plemental water to more than 600,000 
acres of land in northeastern Colorado 
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and will increase the municipal sup- 
plies in that area. Under investigation 
are the Blue River—-South Platte and 
the Gunnison-Arkansas projects, which 
may supply Colorado Springs, Pueblo 
and Denver with needed additions. 

A municipality obtains water by ap- 
propriation, purchase or condemnation. 
Although the state constitution provides 
that domestic use is a preferred use, 
this statement does not mean that a 
municipality can obtain by appropria- 
tion priorities senior to the perfected 
rights for other uses. The effect of the 
constitutional provision is to give a 
city the power to condemn a right for a 
less preferred use upon the payment of 
compensation therefor. 

On the east slope in Colorado, un- 
appropriated water flows in the streams 
only in times of extreme floods. The 
purchase of irrigation rights from east 
slope streams is extremely expensive, 
and the necessary court order for a 
change in the point of diversion is of- 
ten difficult, if not impossible, to ob- 
tain. In some of the larger towns, the 
topographical and climatic conditions 
are such that an adequate supply can- 
not be secured by the purchase or con- 
demnation of existing rights. 

The Colorado River Basin lies within 
seven states and two nations, with 64 
per cent of the water in the stream at 
the international boundary coming 
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from the state of Colorado. Contro- 
versies over the right to use Colorado 
River water are of long standing. In 
1922 an interstate compact made a div- 
ision between the upper and lower ba- 
sins. In 1945 the U.S. Senate ratified 
a treaty with Mexico which defined the 
share of that nation, and in the spring 
of 1949 final approval was given to a 
compact which divided the upper-basin 
share among the states of that area 
As a result, Colorado is entitled to con- 


sume approximately 3,850,000 acre-ft. 


Present consumption has 
1,000,000 acre-ft. 


annually. 
reached 


West Slope Protection 


The first problem presented in con- 
nection with the transmountain di- 
version of Colorado River water is as 
much political as it is legal. The west 
slope people rightfully are most zealous 
in protecting their interests. They de- 
sire the water to be used within the 
natural basin of the stream, if possible. 
The Colorado-Big Thompson project 
was not authorized until representatives 
of the two slopes entered into an agree- 
ment designed to protect the west slope 
by requiring the construction of a re- 
placement reservoir on the Blue River 
to assure the maintenance of stated 
flows at lower river points. That reser- 
voir, known as Green Mountain Reser- 
voir, has the function, under the agree- 
ment, of furnishing water not only for 
existing uses but for all potential con- 
sumptive uses within the natural basin 
in Colorado 

\ statutory protection for the west 
slope, contained in the 1943 amendment 
to the Water Conservancy District Act, 
states that no district organized under 
the act shall export water from the na- 
tural basin of the Colorado River with- 
out furnishing facilities to protect exist- 
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ing appropriations and “prospective 
uses of water for irrigation and other 
beneficial consumptive use purposes.” 
This law applies only to water conserv- 
ancy districts and not to transmountain 
diversions by other agencies. Since any 
diversion for the purpose of exporta- 
tion to the east slope must take its 
place in the priority schedule, however, 
it would seem that those planning such 
projects must give consideration to re- 
placement in times of low downstream 
flows so that the diversion for exporta- 
tion will not be shut down under the op- 
eration of the priority system. For 
example, Denver has constructed a res- 
ervoir for this purpose on the Williams 
Fork. 

The west slope people appreciate the 
protection afforded 
them but claim that it is impossible to 
determine the amount of storage nec- 
essary to provide for their future use 
without further investigation of po- 
tentialities. They point to the great 
difference between the amount of 
money which the U.S. Bureau of Re- 
clamation has spent on the investiga- 
tion of transmountain diversion proj- 
ects and that spent on the study of 
projects within the natural basin. In 
making such a complaint, they are on 
firm ground. A great deal more inves- 
tigational work is needed on the west 
slope. To aid in carrying on these 
studies, an additional sum of $500,000 
was appropriated by Congress in 1949 
for upper Colorado River investiga- 


which has been 


tions. 

To correlate the activities on the two 
slopes and to secure the maximum co- 
operation in the development of Col- 
orado River water, the Colorado Wa- 
ter Conservation Board many months 
ago set up what is known as the Policy 
and Review Committee, composed of 
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representatives of the board, the Bu- 
reau of Reclamation and the east and 
west slope inhabitants. This committee 
has held several meetings and given 
those interested an opportunity to pre- 
sent their views. 


Bureau of Reclamation 


Turning from the political phases of 
transmountain diversions, one finds that 
there are many other serious problems. 
Shall a city construct a transmountain 
diversion project by itself or shall it 
participate in a Bureau of Reclamation 
program’ If the city itself acts, it is 
not under the obligation to construct 
replacement or compensatory storage 
facilities, but its appropriative rights 
will have to take their proper place in 
the priority schedules and will be sub- 
ject to shutoff orders when the stream 
flow is insufficient to satisfy all senior 
demands. The cost per acre-foot might 
be less if the city participates in a large 
3ureau of Reclamation project than if 
the city builds a smaller one with its 
own resources, but that is an engineer- 
ing rather than a legal problem. If the 
city chooses to work through a federal 
project, it should be remembered that, 
hefore the secretary of the interior can 
enter into a contract to furnish munici- 
pal water, he must find that such use is 
not detrimental to the irrigation aspects 
of the project. 

The generation of hydroelectric 
power enters into many transmountain 
diversions. Indeed, the need for power 
at reasonable and fair rates is secondary 
only to the need for water. It may be 
that a city acting alone can secure a 
multipurpose project from which both 
water and power can be obtained. 
Again, the best plan may be for the 
city to cooperate with the bureau and 
take advantage of the use of power rev- 
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enues to defray part of the construction 
costs. 

In this connection, a recent develop- 
ment should be mentioned. There are 
many good reservoir and power sites 
along the Colorado River and its tribu- 
taries. The Salt Lake City office of 
the Bureau of Reclamation has prepared 
a preliminary report known as “The 
Colorado River Storage Project.” It 
is proposed that revenues from hydro- 
electric power generation at such reser- 
voirs be used to help finance other wa- 
ter projects. The proper allocation of 
these power revenues among the up- 
per basin states is a matter of high 
importance. In Colorado, there is the 
further problem of whether or not Colo- 
rado’s share of such power revenues 
may be used both on in-basin and out- 
basin projects or only on in-basin 
projects. 

If a city chooses to participate in a 
Bureau of Reclamation project, it must 
decide whether to contract directly 
with the bureau or to become part of a 
water conservancy district and contract 
with that. There are distinct advan- 
tages in the latter plan, which will be 
mentioned later. There are also some 
disadvantages, one of the most impor- 
tant of which is the requirement of the 
1943 act that, if any curtailment of use 
in Colorado is necessary to satisfy 
the Lee Ferry delivery obligations of 
the 1922 compact, exportations shall 
be curtailed before there is any re- 
striction on in-basin uses. 


Water for Future Use 


Inherent in any study of municipal 
water supply is the problem of assur- 
ing enough water to take care of the 
demands resulting from population 
growth. There is no provision under 
Colorado statutory law for the reserva- 
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tion of a block of water to meet future 
needs, According to the appropria- 
tion doctrine, the person who first ap- 
plies water to a beneficial use has a 
prior right thereto. As application 
to use is an essential element of a valid 
appropriation, a city cannot file on 
water for use in future years and 
expect to have it available to satisfy 
an increased demand when it arises. 
In the meantime some other appropri- 
ator will have put the water to beneficial 
use and secured thereby a firm and 
incontestable right to it. 

To get around the principle that one 
may not reserve water for future use, 
there has been conceived the device of 
disposition of currently excess water 
by sale or lease. By this means, a city 
sells or leases to farmers for irrigation 
purposes that portion of its water which 
is not needed for domestic use at the 
moment. Such a procedure involves 
distinet hazards and must be carefully 
planned if the desired results are to be 
obtained. 

The question of the sale or lease of 
water for irrigation purposes by a mu- 


nicipality has been before the Colorado 


Supreme Court on several occasions. 


fased on its decisions, the following 


conclusions seem justified 


1. A city may sell or lease water 
covered by its appropriative rights un 
der temporary contracts 

2. A city may obtain an appropria- 
tion decree, either absolute or condi- 
tional, covering water leased tempo- 
rarily for agricultural purposes outside 
of the city area but served by the mu- 
nicipal water system 

3. It has not been clearly determined 
whether or not a city obtain an 


appropriation based on beneficial use 


may 


for irrigation purposes outside of the 
municipal water system 
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A most formidable obstacle arises 
when a city desires to secure a water 
supply adequate to take care of the 
needs of an anticipated increase in 
population and yet cannot at the pres- 
ent time apply such water to beneficial 
use within the area served by the mu- 
nicipal water system. In such a situ- 
ation, in order to put the water to hene- 
ficial use so that a decree of priority 
can be obtained, it would be necessary 
to employ the water on lands which are 
removed from and not served by the 
municipal system. The question then 
arises whether a carrier of water ac- 
quires any title in or right to the use, 
or control of the use, of the water car- 
ried. In a long series of cases, how- 
ever, the court has held that the carrier 
acts only as the agent or trustee for the 
person who applies the water to bene- 
ficial use. 

It seems clear that, in Colorado, the 
carrier does not have any true proprie- 
tary interest in the water. Accordingly, 
it must be recognized that, unless and 
until some constitutional statute is en- 
acted to take care of this situation, a 
city cannot make a valid appropriation, 
which it can control as a proprietor, 
when the water is applied for irriga- 
tion outside of the area served by the 
municipal water system. 


Utility Commission Jurisdiction 


The sale or lease of surplus water 
by a municipality raises the question of 
whether or not such action would be 
that of a public utility subject to regu- 
lation and control by the public utilities 
commission. If the city does act as a 
public utility and in the future desires 
to abandon service outside its limits be- 
cause of the lack of any surplus water, 
permission to do so may have to be ob- 
tained from the commission. The mat- 
ter is now before the courts in one or 
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more cases. Final determination may 
distinguish between home rule cities 
and those not in that category. 

Even if it is decided that a city acts 
as a public utility in disposing of water 
extraterritorially, it may well be that 
the authority and power of the com- 
mission is more circumscribed than for 
a privately owned utility. Although 
there appears to be no controlling de- 
cision, e.ther by the courts or the com- 
mission, it would seem that the commis- 
sion could have no power to compel a 
city to furnish extraterritorial service 
under circumstances in which the city 
did not have a surplus supply of the 
commodity. The first duty of a city is 
to its inhabitants, not to those who 
live elsewhere. If there is no surplus, 
the city cannot serve those outside its 
limits without securing additional 
sources of supply. The authority of 
the commission to compel a city to ob- 
tain such additional sources is ex- 
tremely doubtful under the Colorado 
constitution. In dealing with these 
questions, consideration might well be 
given to the desirability of enacting 
clarifying legislation. 


Conservancy District Contracts 


One way for a city to avoid the prob- 
lems arising from the sale or lease of 


currently surplus water is to become a 
part of, or contract with, a water con- 
servancy district. A district organized 
under the 1937 act would probably 
come within the exemption provisions 
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of the Public Utilities Act. Hence, it 
may be that such a district could make 
appropriate contractual arrangements 
by which a city could obtain a supply 
for anticipated increased needs without 
becoming subject to the regulatory 
powers of the public utilities commis- 
sion. It might be very profitable for 
city attorneys to give careful considera- 
tion to this possibility. The legality of 
any plan developed could well be tested 
by means of the Colorado declaratory- 
judgment procedure before any sub- 
stantial financial commitments were 
made. 


Conclusion 


This discussion of transmountain di- 
version has necessarily been somewhat 
sketchy, and a multitude of minor 
problems have not even been touched 
upon. Serious and important as are 
the legal problems, they become insig- 
nificant when compared with the poli- 
tical difficulties. In the past Colorado 
has suffered too much from. selfish 
bickering for local advantage. The wa- 
ter resources are limited and coopera- 
tion is necessary to secure fair and 
equitable treatment for all. A sympa- 
thetic consideration of the needs and 
potentialities of every section in the 
state is required. Through a mutual 
understanding of the problems of all 
localities and a sincere desire to solve 
those problems, the full development 
of Colorado’s limited water resources 
can be attained. 
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Disposal of Waste Cooling Water 
By J. Carl Jennings 


A paper presented on Uect 


26. 1949, at the California Section Meeting, 


Sacramento, Calif., by J. Carl Jennings, Office Engr., Div. of Water 


&r Sewers, Sacramento, aitt 


HE ever growing demand for cool- 

ing water has created a problem of 
supply which has received considerable 
attention and has been the subject of 
much discussion. More recently the 
disposal of waste cooling water has 
become a problem of first magnitude in 
many cities. The satisfactory solution 
of these twin problems ts vital to both 
water and sewage works operators. 
The situation is of particular interest 
in California, where the shortage of 
water is becoming more general and 
where and communities 


are being forced to build sewage treat 


more more 


ment works 
This paper will be confined to the 


disposal of waste cooling water from 
air-conditioning and _ refrigeration 
equipment, although the use of cool 
ing water is by no means limited to 
those purposes. Large quantities are 
used in industrial fact, 
the largest single use of water by in 
other 


processes in 
dustry is for cooling 
than air conditioning and refrigeration. 
The disposal of industrial cooling wa- 


ters presents special problems, usually 
in newly developed, outlying areas, but 
these difficulties are frequently solved 
along with those of supply. The in 
stallation of air-conditioning and re 
on the other 


frigeration equipment, 


hand, often takes place in well devel 


oped areas where provision has already 


heen made for sewage and storm flows 


in quantities which were originally 
considered to be sufficient for ultimate 
development. The addition of waste 
cooling waters to the anticipated flow 
is, in many localities, seriously taxing 
existing disposal facilities. 


Waste Quantities 


It is pertinent at this point to con- 
sider the quantities of used cooling 
waters which might be produced by a 
normal development of air conditioning 
and refrigeration. Quantities vary 
from city to city, depending on the 
temperature of the water supply. The 
community using a cold well water sup- 
ply with a temperature of 50 oo Fr. 
has a much different problem from 
that of the city whose supply comes 
from relatively warm surface waters 
Well waters with temperatures of less 
than 60°F. may be used for air condi- 
tioning merely by passing the air over 
water-cooled coils. The water 
sumption of this type of equipment is 
on the order of 3-8 gpm. per equiva- 
lent ton of refrigeration. The com- 
munity with the warmer surface water 
must resort to mechanical refrigeration, 
generally requiring 1.5-2.5 gpm. per 
ton of refrigeration. This load is not 
confined to the summer months. Ap- 
proximately 25 per cent of the installed 
refrigeration capacity is for commer- 
cial refrigeration, a year-round neces- 


con- 


sity. 
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A hypothetical example might serve 
to illustrate the severity of the demands 
which refrigeration can make on the 
Sacramento, 
Calif., has a combined sewerage sys- 
tem, collecting sanitary sewage, storm 
flow and other wastes in a single sys- 
tem of At the flat grades 
available, and with a velocity of 2.5 fps 
in the sewers, an 8-in. sewer, carrying 
approximately 400 gpm., will handle 
all the flow from one standard city 
block very nicely. 

It is easy to imagine the day in the 
future when many of the city’s highly 
developed downtown blocks will have a 
total installed refrigerating capacity of 
200 tons or more. At 2 gpm. per ton 
of refrigeration, without water conser- 
vation equipment, the entire available 


waste disposal system. 


sewer,rs. 


sewer capacity would be needed to 
carry the waste cooling water from 
these units. If the 
signed to take sanitary flow only, the 
would be much worse, of 


sewers were de- 
situation 
course. 
Many types of water conservation 
devices have been develoy ed for use in 
conjunction with refrigeration, the 
most common being the atmospheric 
cooling tower, the induced-draft cool- 
ing tower, the spray pond and the 
[f properly 
applied, they will effect a saving of ap- 


evaporative condenser. 


proximately 95 per cent in the usage of 


water and will virtually eliminate waste 
to sewers other than from periodic 
flushing. 

The figures on water consumption 
for air-conditioning purposes reported 
by various cities are startling. In 
1948, 4-9 per cent of Philadelphia's 
maximum-day water usage was con- 
sumed by air-conditioning equipment, 
with 11 per cent in the congested cen- 
tral area. In Chicago’s Loop district, 
air-conditioning water use has ranged 
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from a low of 22 per cent of a single 
day's total output to a high of 50 per 
cent. It may be seen, therefore, that 
the quantity of water which might be 
wasted from this source, even with the 
use of water conservation equipment 
on the larger installations, represents 
a sizable disposal problem. 

There are, normally, only two widely 
used methods for disposing of waste 
cooling water. The most common, of 
course, is its discharge into the com- 
munity sewers, either sanitary, storm 
or combined, depending on their avail- 
ability. The alternate method of dis- 
posal is into drainage or recharge wells. 


Sewer Disposal 


Where disposal is to be made into 
community sewers, connection to storm 
drains should be mandatory in areas 
fortunate enough to have separate 
storm and sanitary sewers. By this 
device, the storm sewers are used for 
their primary purpose of storm water 
disposal during the wet season and for 
the secondary purpose of cooling-water 
disposal during the warm season, each 
peak avoiding the other. Moreover, 
outfall arrangements for the ultimate 
disposal of storm waters are usually 
suitable for cooling waters. 

The disposal of cooling water into 
sanitary more 
serious problem. Rarely are sanitary 
found which have sufficient 
reserve capacity to handle large added 
volumes of cooling water. The first 
difficulty encountered, then, is that of 
limited capacity. A second, and equally 
important, deterrent to disposal into 
sanitary sewers is the necessary in 


sewers constitutes a 


sewers 


crease in the capacity of sewage treat- 
ment plants to handle the added flow. 
This increase seems particularly waste- 
ful, considering the fact that the cooling 
waters are not in need of treatment 
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until they are added to, and mixed with, 
the sanitary sewage. The added quan- 
tities which must be treated do not in 


any way increase the organic load on 
sewage treatment units, but they do 
significantly raise capital and operating 


costs, 

\s might be expected, the disposal 
of cooling water into combined sewers 
presents a combination of the advan- 
tages and disadvantages of disposal in 
Ca- 
pacities to receive moderate discharges 


either storm or sanitary sewers 
are usually available at the right times, 
but the added costs of sewage treat- 
ment are still present 

Very little local regulation has been 
designed to control the flow of waste 
Rather the 
regulations have been aimed at con- 


cooling water into sewers 


trolling the rate of use of cooling wa- 
ters, and thus, indirectly, the waste to 
There are 
dinances requiring water conservation 


sewewrs countless local or- 


equipment on imstallations of more 
fact, 
the tentative regulations suggested by 


the A.W.W.A Water 


Use in Air Conditioning recommend a 


than approximately 5 tons. In 


(Committee on 


limit of 5 tons, or 10-15-gpm. water 


consumption, without conservation 
equipment (1) 

Some of the local regulations which 
specifically control flow to sewers are 
as follows: Pasadena, Calif., prohibits 
the discharge of waste water from air 
conditioning into the sewer system, 
thus compelling the use of conservation 
W ichita, Kan., 


waste cooling water in excess of 1 gpm. 
from 


equipment excludes 


Sacramento 
prohibits the discharge into sewers of 


sanitary sewers 


cooling water in excess of 1 gpm. per 
New York 


an average an 


toot oft prope rtv trontage. 
limits waste water to 
nual flow of 5 gpm., but this is an in- 


effective regulation, since peak flows 
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are not controlled. One of the more 
rigorous regulations, that of the Wash- 
ington Suburban Sanitary Dist., limits 
both the supply and waste to 0.08 gpm. 
per ton of refrigeration, which, in ef- 
fect, makes mandatory the use of con- 
servation equipment on any size of 
installation. A number of localities, 
including Fresno, Calif., prohibit the 
wasting into sewers of cooling water 
supplied from ground sources. Many 
regulations of this type are designed 
primarily to protect the ground water 
supply rather than to reduce overload- 
ing of sewers. 


Drainage Wells 


The use of drainage or recharge 
wells for the disposal of cooling water 
merits serious consideration, particu- 
larly in regions where the ground water 
table is becoming lower, which is true 
in large areas of California today. <A 
drainage well is nothing more than 
a well operating in reverse, into which 
waste water is pumped and disposed of 
in underground strata. Such 
depend to a great extent on geology 


wells 


for their effectiveness, being most suc- 
rock formations. 
Most engineers agree that such proj- 


cessful in creviced 
ects are feasible where there is sufh- 
cient depth from ground surface to nor- 
mal water table and where the forma- 
tions below the surface are sufficiently 
pervious to water to permit ready per- 
Drainage wells have been 
rather unsatisfactory in Sacramento, 
although a few are still in operation. 
They have a tendency to clog up and 


colation. 


refuse to take flow after two to five 


be restored to 
some extent by pumping. Care must 
be exercised in employing recharge 
wells to avoid damage to adjacent sup- 
ply wells. One of the advantages of 
well water for use in air conditioning 


years of use but can 
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is its low temperature. When warm 
cooling waters are returned to disposal 
wells near pumped supply wells, the 
temperature of the supply gradually 
increases, lowering its thermal value. 
This situation has occurred in several 
wells in Sacramento, the supply well 
water temperatures rising as much as 
20°F. In Phoenix, Ariz., the tempera- 
ture of underground water was raised 
by this practice to such a point that a 
number of air-conditioning supply 
wells became useless. 

On Long Island, N.Y., there are 
more than 300 recharge wells, return- 
ing a total of 60 mgd. to a dry sand and 
gravel formation above the water table. 
Some of these wells discharge as much 
as 1,000 gpm. to the ground, although 


most are of 100-550-gpm. capacity. 


A large number of these have been in 
service for more than five years with- 


out failure. 

The California Dept. of Public 
Health, in a letter to the Sacramento 
County Health Officer, has expressed 
itself as dubious about the indiscrimi- 
nate use of drainage wells “because it is 
difficult to keep waste water free from 
contaminating materials. Drainage 
wells used for cooling waters would 
not be classed as sewer wells but might 
make the underground waters unusable 
or unsuitable for domestic purposes. 
Therefore, it is important that some 
control be exercised over the location 
and construction of such drainage 
wells.” 

A few of the local regulations now 
in effect which are designed to control 
drainage well operation are as follows: 
Fresno, Calif., prohibits the drilling of 
wells within the city unless they are to 
be used wholly or in part for either the 
supply or disposal of cooling water. 
It is further required that all water 
taken from the ground for cooling 
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purposes be returned to it through 
drainage wells and that such water be 
tested every 90 days to meet rigid 
standards. Miami Beach prohibits the 
discharge of more than 2 gpm. to sani- 
tary sewers. If a storm sewer is con- 
venient, larger amounts may be dis- 
charged to it; otherwise, a drainage 
well is mandatory. Indiana forbids the 
use of more than 200 gpm. of ground 
water for cooling unless the water is 
recirculated or returned to the ground 
through recharge wells. Well sup- 
plies on Long Island are regulated un- 
der the New York State conservation 
law, which provides that, after use, 
uncontaminated water must be re- 
turned to the ground through a diffu- 
sion well. There is not much question 
that disposal well operation should be 
under strict local regulation to protect 
existing ground water supplies. 


Sewer Rental Charges 

Sewer rental charges have come into 
widespread use in recent years as a 
device for financing the construction 
and operation of sewage collection 
systems and treatment plants. These 
rentals are often based on water 
charges. In Sacramento, for instance, 
the sewer charge is 25 per cent of the 
water bill. These charges will vary 
with the cost of sewage disposal. In 
Philadelphia, the disposal 
charge ranges from 100 per cent of 
the water bill for.a 4-in. water service 
to 50 per cent for connections of more 
than 6 in. 

These charges, where imposed, serve 
strongly to disccurage the discharge 
of undue quantities of water. One of 
the more difficult problems, inciden- 
taliy, in administering the sewerage 
charge is determining the amount of 
cooling water from private wells which 
is discharged into sewers. The prac- 
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tice in Sacramento is to have the well 
pump calibrated and to have an in- 
meter in- 

Then a 
simple calculation indicates the output 
of the well. 


Sacramento Problem 


Since 


expensive electric timing 
stalled on the pump motor. 


Sacramento water service is 
predominantly on a flat-rate basis, the 
use and disposal of cooling water 1s 
of great concern. At present sewage 
is disposed of by pumping directly into 
the Sacramento River, without treat- 
ment, a practice which the city ex- 
pects to remedy in the near future by 
the construction of a treatment plant. 
The combination of high summer tem 
peratures, low water rates, largely un 
metered services and cheap waste wa- 
ter disposal through combined sewers 
has led to the rather widespread and 
rapidly growing use of air-condition- 
ing equipment, with little emphasis on 
water conservation, The city’s dis 
posal limit of 1 gpm. of cooling water 
per front foot of property 
seem to be sufficiently restrictive. 
Considerable thought has been given 
to this problem, including the possi 


at es not 


bility of metering of all commercial 
users, further limitations on disposal, 
and more rigid requirements for re 
circulation and water conservation ap 
paratus. If such regulations are not 
adopted, the result will be an increase 
in disposal costs, particularly when the 
proposed sewage treatment plant is 
placed in operation, The 


the local problem apparently hes in 


answer to 
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insisting upon the use of water con- 
servation equipment for air condition- 
ing, which will serve the combined 
purpose of greatly reducing both wa- 
ter demand and waste. 


Conclusion 


In dealing with cooling-water dis- 
posal problems, it is obvious that no 
prohibition of air conditioning and re- 
frigeration is necessary, in view of the 
profusion of efficient water conserva- 


tion devices now available. It will be a 
rare community, at least in the warmer 
areas of California, which will not find 
some regulatory control of cooling- 
water wastes necessary in the not-far- 
distant future. The problems of no 
two communities are alike—each re- 
quires individual analysis. It behooves 
every superintendent of public water 
and sewage works to study closely the 
probable future demands upon his sys- 
tem in order to anticipate trouble be- 
fore it arrives. It is psychologically 
better, much easier from an adminis- 
trative point of view and economically 
sounder to institute any necessary con- 
trols before disposal problems become 
acute. With an intelligent approach, 
the luxury of air conditioning, now ap- 
parently become a necessity, can be ac- 
commodated without undue strain on 
either the water supply or the disposal 
system. 
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Interferences in Alizarin Method of 
Fluoride Determination 


By Michael J. Taras, Herbert D. Cisco and Michael Garnell 


A contribution to the Journal by Michael J. Taras, Sr. San, Chemist ; 
Herbert D. Cisco, San. Chemist; and Michael Garnell, San. Chemist; 
all of Dept. of Water Supply, Detroit. 


HE current large-scale experiments 

in the artificial fluoridation of water 

are directing attention to the neces- 

sity for the accurate routine determi- 
nation of the fluoride ion. 

The bulk of the literature on the 
colorimetric determination of fluoride 
bears on visual comparative procedures. 
Only three sources report the use of 
photometric methods. One suggests 
the substitution of purpurin for the ac- 
cepted alizarin dye (1). In a second 
method, the bleaching action of fluoride 
on ferric acetylacetone forms the basis 
of the determination in the range 0-5 
ppm. (2). The narrow spread in the 
percentage transmittancies between the 
higher and lower concentrations op- 
erates against the adoption of ferric 
acetylacetone for fluoride control in 
water plants. In view of the limited 
number of photometric studies on the 
alizarin method of determining fluoride 
(3), additional work on this increas- 
ingly important procedure, using mod- 
ern analytical tools, should be welcome. 

During the course of a photometric 
study of the fluoride determination in 
the authors’ laboratory, it was found 
that two chemicals commonly employed 
in water treatment—free chlorine and 
alum—interfere with the accuracy of 
the Sanchis-Scott method (4), if dis- 
tillation is not practiced. Similar find- 
ings have been reported by Harris (5) 
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and Todd (3). Since the direct estima- 
tion of fluoride ion requires only the 
simplest laboratory apparatus and few 
manipulations, the advantages of the 
method for routine purposes are ob 
vious. Investigation showed that a 
slight modification in the basic pro- 
cedure could eliminate the most seri- 
ous interference, that of free chlorine, 
without in any way affecting the ease 
or accuracy of the determination. 


Photometric Procedure 


Examination of the transmittancy 
curves (Figure 1) obtained with a 
Beckman Model DU spectrophoto- 
meter * shows the non-ideal nature of 
the fluoride-alizarin color system. The 
widest transmission spread between 
the reagent blank and the fluoride sam- 
ple occurs in the wavelength region of 
525 mp. Because maximum absorp- 
tion is registered by the reagent blank 
at this point, it is necessary to operate 
toward a transmittancy of 100 per 
cent, in contrast with the normal 
photometric procedure of setting the 
null at 100. Even under these circum- 
stances, the relatively narrow spread 
between the blank and the sample lim- 
its the sensitivity of the reagent and 
magnifies the deleterious effects ex- 
erted by interfering ions. 


*A product of National Technical Jab- 
oratories, South Pasadena, Calif. 
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If the nonexistence of chemical in- 
terference has been established beyond 
doubt, the spectrophotometric null can 
be set closer to 100 per cent—at 80, for 
example is made 
for trace quantities (less than 0.5 ppm. ) 
of fluoride, in order to broaden the 
spread in transmittancy per unit of 
concentration. The same applies to 
other photometric instruments, the 
setting depending on the green filter 
and the cell path at hand. 

The transmittancy spread is so small 
that the longest cell path available 
A light path of 
Beckman 
a spread 


when examination 


should be employed 
100) mm 
spectrophotometer, yielding 
of 45 transmission units at a 
length of 525 my over the concentra- 
tion range of 0.0-1.3 ppm. fluoride 
when the null point of the reagent 
blank was set at 55 per cent. A null 
setting of 80 per cent allowed slightly 


was used in the 


wave- 


improved sensitivity in the analysis 
of fluoride levels below 0.5 ppm. Us 
ing the Cenco-Sheard-Sanford Pho- 
telometer,* a cell path of 50 mm., in 
combination with a green filter having 
a wavelength near 525 my, gave a 
spread of 21 deflection units for the 
concentration range O.0-14 
fluoride when the null point of the 
reagent blank was set at 79 
The reagents and manner of addition 
conformed to the method presc ribed by 
Standard Methods (4). The temper- 
ature of all samples was brought to 
80° + 1°F 
was applied. 


before the alizarin reagent 
A temperature of 80°F. 


represents the maximum to which sur- 


face supplies climb during the sum- 
mer months in the Detroit area. Other 
temperatures can be used, in keeping 
with the climate. 
samples were immersed in a water 


Upon mixing, the 


* Made by Central Scientific Co., Chicago 
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bati: adjusted to the same temperature, 
and after one hour the color was read 
visually or photometrically against a 
reagent blank prepared at the same 
time and receiving exactly the same 
treatment as the samples. 

In the absence of distillation, cau- 
tion must be exercised in interpreting 
the results obtained with a natural 
water. The possibility of interference 
coupled with experimental error places 
a 0.2-ppm. limit on the accuracy of 
the method in the fluoride range be- 
low 0.5 ppm. Only when the absence 
of interference has definitely been dem- 
onstrated is the assumption of accuracy 
within 0.1 ppm. justified. With care- 
ful technique, fluoride can be deter- 
mined accurately within 0.1 ppm, over 
the middle and higher concentration 
range. 

Spectrophotometric measurements of 
reaction velocity made in the manner 
of the typical analysis (that is, by set- 
ting the null of the reagent blank at 
55 per cent and observing the resultant 
transmittancy change) that 
more than &5 per cent of the color de- 
velopment at 1.0 ppm. fluoride takes 
place within fifteen minutes and opti- 
mum development within 45 minutes. 
For visual and photometric purposes, 
the best color differentiation 
within the first hour, the differentiation 
progressively until, after 
eight hours, a significant reduction in 
the spread between the transmission 
units is apparent. Instrumental read- 
ings against an untreated distilled-wa- 
ter blank showed that the reduction 
stemmed from the fact that the fluori- 
dated (1.0 ppm.) sample continues to 
react with the alizarin reagent at a 
faster rate than the latter reacts with 
distilled water. The appreciable nar- 
rowing in the spread between the blank 


revealed 


occurs 


declining 


Py 
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and the sample indicates the advis- 
ability of preparing temporary visual 
standards at the time of the actual 
analysis. 

The analytical results can be readily 
reproduced from day to day if a 
uniform experimental procedure 1s 
adopted. It is desirable, however, to 


plot a new calibration curve for each 
fresh lot of reagent prepared. 

In the hope of improving the cur- 
rent method for photometric purposes, 
the strength of the reagent was multi- 
plied 2.5, 5 and 10 times, to no avail. 


100 T 
Reagent Blank 
———— 1.0 ppm. F 


g 


Transmittance —per cent 


550 650 
Wavelength —m 


Fic. 1. Spectral Characteristics of Alizarin 
Fluoride Color System * 


*10-cm. cell depth (distilled-water reference) 


Half-strength reagent similarly proved 
a failure. 


Interference Studies 


Interference studies were conducted 
on both distilled water and Detroit 
filtered water. The residual chlorine 
in the filtered water was removed by 
one of three processes: |1| the normal 
dissipation of chlorine, which results 
from prolonged sample standing; [2] 
irradiation with ultraviolet rays from 
a Hanovia Utility Model Lamp *; and 
[3] the addition of equivalent amounts 

* Made by Hanovia Chemical & Mfg. Co., 
Newark, N.J. 
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of O.1.N sodium thiosulfate. The fluo- 
ride content of Detroit water, as de- 
termined by the distillation method 
(4), is negligible, approaching 0.0 
ppm. The known composition of De- 
troit water and the similarity of re- 
sults obtained with distilled and De- 
troit water corroborated the absence 
of fluoride or the presence of interfer- 
ing ions in significant quantities. 

The current emphasis on free avail- 
able residual chlorination in the water 
treatment field points up the serious- 
ness of the interference that may be 


————0.5 ppm. Free Available Ci 
— -——0.5 ppm. Manganic 
0.5 ppm. Al GA 
———— 0.5 ppm. F 


350 450 550 650 
Wavelength mu 


Fic. 2. Spectral Characteristics of 
Interfering Ions * 
*10-cm. cell depth (distilled-water reference) 
caused by the presence of free chlorine 
in the sample at the time of analysis. 
Free chlorine has been demonstrated to 
exert a marked decolorization effect 
on dyes of the azo group in an acid 
medium (6, 7). A similar bleaching 
effect is exerted by free chlorine on the 
alizarin dye used in the fluoride deter- 
mination. The bleaching occurs in 
the presence, as well as in the absence, 
of fluoride ion. For this reason, it is 
imperative that free chlorine be re- 
moved from a sample being examined 
for fluoride ion. 

The effect of free chlorine alone on 
the alizarin dye is presented in Table 1. 


| | 
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The fluoride equivalent of free chlorine 
doses varies from 0.2 ppm. at 0.1 ppm. 
free chlorine to 0.9 ppm. at 0.8 ppm. 
free chlorine, increasing proportion- 
ately with higher doses of the disin- 
fectant. 

When 0.5 ppm. fluoride is added to 
variable doses of free chlorine (Table 
2), the apparent fluoride is increased 
additively: 0.1 ppm. at 0.1 ppm. free 
chlorine and 0.7 ppm. at 0.7 ppm. free 
chlorine. The slightly smaller effect of 
-the chlorine in this instance probably 
stems from the difference in the chro 
matic systems (Fig. 2) produced by 


rABLE 1 
Effect of Free Chlorine Alone 


Fluoride Equivalent 
of Free ¢ 
\lone 


fom 


0.2 


free chlorine and 


and in combination 


fluoride separately 


A corresponding effect is evident at 
1.0 ppm. fluoride, the 
suggested for the control of dental 
A quantitative measure of the 


concentration 


carics 
chlorine effect at 1.0 ppm. fluoride is 
difficult, however, because small con 
centrations of residual chlorine, coupled 
with fluoride, bleach the 
the color range used for the fluoride 
determination. 

The 


free chlorine 


dye out of 


decolorization from 
differs strikingly from 
that attending fluoride bleaching, an 


resulting 
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increase in red tone being evident in 
the chlorine colors. Visual matching 
is difficult under the circumstances, 
necessitating comparison on the basis 
of intensity rather than hue. 

A like picture is afforded by col- 
loidal manganese dioxide (Tables 3 
and 4), a compound present in some 
water supplies. As this powerful oxi- 
dant bleaches methyl orange in an acid 
medium (6,7), a similar reaction with 
alizarin is not unexpected. The flu- 
oride equivalent of 0.05 ppm. manganic 


rABLE 2 


Effect of Free Chlorine in Presence of 0.5 ppm. 
Fluoride 


‘luoride 
ivalent 
Iter 
hlorination 


ppm. tluoride plus free 


ion alone approaches 0.1 ppm.,  in- 


creasing to 0.8 ppm. at 0.5 ppm. man- 
ganic manganese 


In the presence of 
0.5 ppm. fluoride, the corresponding 
manganese dioxide dosages increase 
the fluoride readings additively, part 
for part. Apparently, the same chro- 
matic factors (Fig. 2) operate as with 
free chlorine. Manganic doses of 0.5 
ppm. applied to 1.0 ppm. fluoride bleach 
the color out of the measurable fluoride 
range. The colors yielded by man- 
ganese dioxide resemble those of free 
chlorine more than those of fluoride 


Apparent 
Fluoride FI 
Fluoride Free Total F ride 
"Bose Equivalent After | Due t Dect 
Dechlorination Free Cl ecn 
00 0.1 0.6 0.1 0. 
0.2 0.34 0.0 0.2 0.7 0.2? 0. 
; 0.3 O04 0.0 0.3 0.8 0.3 0. 
} 0.5 0.6 0.0 0.4 09 0.4 0. 
, 0.6 07 0.0 0.5 0.9 0.4 0. 
: 07 O8 0.0 0.6 1.1 0.6 0. 
O.8 0.9 0.0 0.7 1.2 0.7 0! 
chiorine 
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(Fig. 2). Asa result, intensity instead 
of color must also be the guide when 
samples are matched visually against 
standards. 

In contrast to free chlorine and man- 
ganic ion, aluminum intensifies the ali- 
zarin color, yielding an apparent loss 
in fluoride content. These results con- 
firm the observations made by Harris 
(5). The aluminum effect (Table 5) 
is not so pronounced as that of chlo- 
rine and manganic ion, the loss rang- 
ing from 0.1 ppm. fluoride equivalent 
at 0.25 ppm. aluminum to 0.4 ppm. at 
4 ppm. residual aluminum added as 
aluminum sulfate. Unlike the other 


TABLE 3 
Effect of Manganic Ion Alone 


Manganic /|Fluoride Equivalent| Fluoride Equivalent 
lon | of Manganic lon After Interference 
Dose | Alone Elimination 


ppm. 


0.1 
0.2 
0.8 


two agents, aluminum does not dis- 
close its identity by modifying the 
color tone. 

Although the alizarin dyestuffs have 
been recommended for the aluminum 
determination (8), the reagent used 
in the fluoride determination gives no 
color change with aluminum ion alone 
(Fig. 2). Fluoride and aluminum ions 
must both be present for intensification 
to take place. 


Elimination of Interference 


Interference from free chlorine is 
completely eliminated (Tables 1 and 2) 
by mixing one drop of 0.1 N sodium 
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thiosulfate solution with 100 mil. of 
sample prior to the addition of the 
reagent. This volume of thiosulfate is 
sufficient to dechlorinate immediately 
1.8 ppm. of chlorine. Additional drops 
of thiosulfate may be used to remove 
greater amounts of free chlorine. 

Despite the fact that no marked vis- 
ual or spectrophotometric effect on the 
fluoride color system was noted fol- 
lowing thiosulfate introduction into the 
chlorinated sample, it is good prac- 
tice to add equivalent volumes to the 
temporary standards or when the cali- 
bration curve is prepared. 


TABLE 4 


Effect of Manganic Ion in Presence of 0.5 ppm. 
Fluoride 


Apparent Fluoride 
Total Fluoride Equivalent 
Fluoride Increase After 


| 

Mangan | 
Equivalent* Due to Interference 


lon Dose 


Manganic Ion} Elimination 
ppm. 


0.05 0.5* —0. 0.5 
0.10 0.6 0.5 
0.25 | 0.8 0.5 
0.50 | 1.0 0.5 


*0.5 ppm. fluoride plus manganic ion. 


Free-chlorine interference can also 
be prevented by irradiating the sam- 
ple, prior to reagent addition, with 
ultraviolet rays, such as are generated 
by a Hanovia Utility Model Lamp. 
In spite of its effectiveness, this pro- 
cedure requires specialized apparatus 
and is not readily adapted to routine 
control. 

Manganese dioxide interference is 
removed (Tables 3 and 4) by reduc- 
tion with one drop of 3 per cent hydro- 
gen peroxide. After the amber or 
brown color characteristic of manganic 


By 
4 
= 
0.05 0.0 
010 | 0.0 
0.25 0.0 
0.50 0.0 i 
it 
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ion is discharged, usually upon mixing, 
the residual peroxide is eliminated by 
the addition of one drop of 3 per cent 
potassium iodide solution followed by 
three drops of 0.1 N sodium thiosul- 
fate solution. This procedure suc- 
cessfully removes up to 0.5 ppm. man- 
ganic ion. As with free chlorine, 
standards and samples should receive 
identical treatment. The addition of 
potassium iodide is optional, inasmuch 
as sodium thiosulfate alone has proved 
effective in the removal of the residual 


TABLE 5 
Effect of Aluminum Ion in Presence of 1.0 


ppm. Fluoride 


Apparent 
Fluoride 
Decrease Due to 
Aluminum lon 


Total Fluoride 
Equivalent* 


Aluminum 
lon Dose 


ppm 


0.9 
0.9 
0.8 
0.6 


* 1.0 ppm. flu 


tide plus alur 


peroxide in all samples studied to date 
in the authors’ laboratory. 

Aluminum interference is likely to 
occur only during periods of poor coag- 
ulation and can be eliminated by eff 


cient plant operation 


Summary 


A photometric study of the alizarin 
bleaching method of determining fluo 
ride from free 


discloses interference 
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chlorine, manganese dioxide and alu- 
minum ion. Chlorine and manganic 
ion, alone or in the presence of fluoride, 
affect the readings positively. Con- 
versely, aluminum lowers the fluoride 
values, but to a lesser extent. Free 
chlorine can be eliminated by the ad- 
dition of sodium thiosulfate or by ultra- 
violet irradiation; manganese dioxide, 
by reduction with hydrogen peroxide. 
No impairment in the visual or photo- 
metric procedure attends the use of 
these reagents. 
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Total Hardness and Fluoride Content of 
Oregon Public Water Supplies 
By Clara A. Storvick and June H. Sullivan 
A contribution to the Journal by Clara A. Storvick, Prof., and June H. 


Sullivan, Asst. Prof., Dept. of Foods & Nutrition, School of Home 
Economics, Oregon State College, Corvallis, Ore. 


A part of a study of the factors 
concerned in the incidence of 
dental caries among school children in 
the coastal and central regions of Ore- 
gon (1), samples of drinking water 
were analyzed for total hardness and 
fluoride content. A list of the public 
water supplies in use, in 1948, in these 
regions was obtained from the Oregon 
State Board of Health. Determina- 
tions of total hardness and fluoride 
were made on samples of 51 of the 75 
After 
those analyses had been made, it 
seemed advisable to extend the in- 
vestigation by analyzing water samples 
obtained from the county seats of the 
remaining 32 counties in the state. 
Therefore, samples from 83 public wa- 
ter supplies were included in the pres- 
ent study. 


Method 


Single water samples were collected 
in chemically clean 2.5-liter bottles and 
were analyzed shortly thereafter for 
total hardness and fluoride content. 

Total hardness was computed from 
results of the determinations of cal- 
cium, magnesium and iron. After the 
silica, phosphates, iron, aluminum 
and manganese had been removed from 
the water, calcium was determined vol- 
umetrically by titration with standard 


public water supplies listed. 


0.1\ potassium permanganate solu- 
tion (2). The results of the calcium 
analyses were expressed as parts per 
million Ca**. The analyses for mag- 
nesium were made colorimetrically us- 
ing titan yellow (2). The samples 
were read in a Beckman spectrophoto- 
meter * at a wavelength of 525 mp, and 
the results were expressed as parts 
per million Mg**. The phenanthro- 
line method was used for the iron 
analyses (2). The samples were read 
in a Beckman spectrophotometer at a 
wavelength of 510 my, and the results 
were expressed as parts per million 
Fe**, 

From the data obtained in the analy- 
sis of the water samples for calcium, 
magnesium and iron as_ described 
above, the total hardness was calcu- 
lated (2, 3) as CaCO,, from the equa- 
tion: ppm. CaCO, = (2.497) (ppm. 
Ca)+(4.115) (ppm. Mg) + (1.7941) 
(ppm. Fe). 

The Scott (4) modification of the 
Sanchis method was used in the analy- 
sis of water for fluorides. Employing 
a Taylor slide comparator,+ the sam- 
ples were read directly in terms of 
parts per million F-. 

*Made by National Technical 
tories, South Pasadena, Calif. 

+A product of Taylor & Co., Baltimore, 
Md. 
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590 TABLE 1 
Total Hardness and Fluoride Content of Oregon Public Water Supplies 
Tota! M 
Location of Sample Fime of | Hardness Calcium | Iron 
Analysis”) | Mg**) ‘Fe 
County City or System 

1. Baker Baker} B 60 21.4 1.6 | 0.06 

2. Benton Corvallis} B 32 9.3 2.2 | 0.02 

Corvallis (Children’s Farm B 64 15.2 64 0.00 

Home) 

4. Clackamas § Oregon City} B 34 13.2 0.4 0.05 

4. Clatsop Arch Cape B 24 2.8 4.1 0.00 

Astoria} \ 14 2.2 1.9 0.28 

Brownsmead B 10 3.3 0.5 0.06 

Cannon Beach \ 22 4.5 2.7 0.00 

Clifton B 19 4.4 2.1 0.00 

Gearhart \ 9 1.7 1.2 | 0.03 

Hammond \ 10 1.4 1.6 | 0.05 

Knappa B 22 5.4 20 0.05 

Rainbow Water System B 11 8 14 0.10 

Seaside \ 9 1.7 1.2 0.03 

Svensen \ 11 1.6 18 0.06 

Warrenton \ 10 1.4 1.6 | 0.05 

Wauna B 52 14.5 3.7 | O.11 

Wave Crest B 25 47 3.2 0.11 

Westport Mill \ 10 1.4 15 0.00 

Young's River B 16 4.5 1.0 | 0.17 

5 Columbia St. Helenst B 3] 9.5 1.6 0.07 

6. Coos Bandon \ 10 1.1 1.8 0.08 

Coos Bay \ 40 13.3 1.6 0.00 

Coquille} \ i4 2.1 

astside \ 1 4.3 6 0.00 

Empire B 15 3.9 1.3 | 0.21 

Myrtle Point \ 48 9.9 5.2 1.24 

North Bend \ 40 13.3 16 0.00 

Powers \ 26 7.4 1.9 0.03 

Sandford Heights \ 14 2.1 aa 0.09 

7. Crook Prineville} B 167 43.5 14.3 0.04 

Curry Gold Beach? B 7.4 4.3 0.10 

9, Deschutes Bend? \ 13 3.0 1.4 0.00 

Redmond \ 16 2.3 2.4 0.12 

Shevlin B 17 3.2 2.3 | 0.02 

Sisters \ 18 4.4 1.8 | 0.00 

Terrebonne B 138 26.3 17.5 | 0.00 

10. Douglas Roseburg} B 26 9.3 O8 0.04 

11. Gillam Condon} B 109 29.1 8.8 0.02 

12. Grant Canyon City! B 95 18.8 11.8 0.02 

13. Harney Burns? B 18.9 5.0 0.00 

14. Hood River | Hood River} B 35 12.4 0.9 0.00 
15. Jackson Medford} IK 27 5.9 3.0 | 0.03 | 

* A—-June 1948; B--May 1949 

CalOr 2.497) ‘ppm. Ca 4.115) (ppm. Mg) + (1.7941) (ppm. Fe). 


t Total hardness as ppm 


t County seat. 


Fluoride 
F 


0.0 
0.1 
0.3 
0.0 
0.0 
0.1 
0.1 
0.0 
0.0 
0.0 
0.0 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
0.1 
0.0 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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TABLE 1—(contd.) 


Total Magne 


Iron Fluoride 


Location of Sample ——— Hardness Calcium — 
ime o Stl 
County City or System ppm 
16. Jefferson Madrast B 109 35.8 | 4.8 | 0.00 0.0 
7. Josephine Grants Pass B 48 16.2 1.9 | 0.00 0.0 


. Klamath Bly Water Co. A 58 12.7 6.5 | 0.00 0.0 
Cascade Summit B 7 2.3 04 | 0.00 0.0 
Chiloquin A 12 2.0 1.8 | 0.00 0.0 
Crater Lake National Park B 14 4.3 0.7 | 0.05 0.0 
Crescent Lake B 25 6.7 20 | 0.00 0.1 
Ellingson’s Mill B 211 35.0 30.0 | 002 } 0.0 
Fairhaven Heights \ 12 3.5 0.7 | 0.00) 0.0 
Gilchrist Timber Co. B 17 34 | 21/000! 00 
Klamath Agency B 14 30 | 1.5 | 0.00 | 0.2 
Klamath Fallst A 41 9.5 4.2 | 0.02 00 

| Klamath View Auto Courts B 8&3 17.5 95 | 0.00 | 00 
Lake O'Woods B 12 3.6 0.7 | 0.02 0.0 
Malin A 147 24.2 21.0 | trace§} 0.0 

| Merrill A 38 7.6 4.6 trace$, 0.0 
Modoc Point B 56 12.5 6.0 0.00 | 00 
Smith Lumber Co. B 67 21.0 3.5 0.00 0.1 
Sprague River A 83 7.1 15.5 | 0.08 | 0.0 
Stewart Lenox B 136 41.4 8.0 | 0.00 0.0 
Weverhaeuser Mill 10.7 1.7 002! 00 
Weyerhaeuser Camp #4 B 60 11.1 7.8 | 0.00 | 0.0 
Weyerhaeuser Camp #6 B 34 8.3 3.1 | 0.05 | 0.0 

19, Lake Lakeviewt B 43 | 138) 24 008! 00 


0.04 


. Lane Eugenet 


0.14 


| Toledo} 


Albanyt 


Valet B 520 155.9 31.8 | 0.00 | 0.0 


. Lincoln 


0.06 


. Linn 


23. Malheur 


Salemt B 40 14.7 0.7 | 000) 00 


. Marion 


25. Morrow Heppnert B 66 19.4 4.3 0.00 0.0 


| 0.05 


. Multnomah | Portlandt 


0.09 


. Polk Dallast 


Morot B 109 226 | 93 1000! 00 


. Sherman 


0.26 


. Tillamook Tillamookt{ 


| 0.23 


. Umatilla Pendleton! 


0.6 


0.09 | 


Union | La Grandet 


61.2 2.0 | 0.00 0.0 


32. Wallowa _| Enterprise} B 161 
| The Dallest 


Hillsboro 


0.11 


4.2 
1.3 


. Wasco 


0.03 


. Washington 
3.3 | 0.06 


. Wheeler 
| j j 
36. Yamhill | McMinnvillet | B_| 18 | 45 | 16 | 0.04) 0.0 
* A—June 1948; B—May 1949. 5 


+ Total hardness as ppm. CaCO; = (2.497) (ppm. Ca) + (4.115) ‘ppm. Mg) + (1.7941) (ppm. Fe). 
> County seat. § Less than 0.01 ppm. 


Fossil 


bi, 
4 
B 38 14.3 0.5 | 0.0 
B 37 13.4 0.3 | | 0.0 
B «125 | 11 | 00 
B 22 7.9 05 0.0 
| B 44 15.9 0.0 ‘a 
2S 
B 33 11.6 | 10 | 0.0 
B 25 6.4 2.0 0.0 
B % | 95 | 0.0 
| 19.2 | = | 0.5 

34 0.0 
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Results 


The total hardness, calcium, mag- 
nesium, iron and fluoride content of 
the &3 samples is shown in Table 1 
Figure 1 is a map of Oregon divided 
by counties, numbered to correspond 
with Table 1. 

In general, the fluoride content of 
the public water supplies sampled was 
neghgible. According to the General 
Engineering Handbook table on the 
relative hardness of water (5), all of 
the samples may be classified as soft, 
except for those obtained from Prine- 
ville, Terrebonne, Ellingson’s Mill, 
Malin, Stewart Lenox, Vale and En 
terprise. 
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Design Features of Cleveland's 
Nottingham Intake 


By Harry H. Moseley 


A paper presented on Nov. 4, 1949, at the Ohio Section Meeting, Day- 
ton, Ohio, by Harry H. Moseley, Design Engr., Havens & Emerson, 


Cleveland, Ohio. 


HE Nottingham Intake is one of 

the major projects in a construc- 
tion program which, when completed, 
will substantially increase the water 
supply and distribution facilities of 
Cleveland, Ohio. The Nottingham 
Filtration Plant and Pumping Station 
to which the intake extends is being 
built on a site approximately 9} miles 
east of the Public Square and 14 miles 
inland from Wildwood Park on Lake 
Erie. The adoption of this location 
was based on consumption needs as 
evaluated by several engineering 
boards. The plant is designed for 100 
mgd. but is planned to enable a later 
expansion to 150 mgd. 

The intake runs from the filtration 
plant through Wildwood Park to a sub- 
merged crib located approximately 34 
miles offshore. The intake thus in- 
volves 1} miles of land section and 34 
miles of lake section. 

The final location of the intake crib 
was determined from sanitary surveys 
of lake waters made by the city under 
the direction of J]. W. Ellms, the late 
commissioner of sewage disposal. 

The intake design included the fol- 
lowing essential features: [1] a sub- 
merged crib located in approximately 
50 ft. of water; [2] a 10-ft.-id. intake 
pipe extending between the crib and 
a shore shaft; [3] a shore shaft with 
control gates and surge relief to the 


lake ; and [4] a land section extending 
from the shore shaft to an existing 
screen well located on the filtration 
plant property. 

The screen well has an inside di- 
ameter of 96 ft. and a depth of 90 ft. 
below existing grade. Near the bot- 
tom, it is provided with an opening for 
the connection of the future iritake. 
The design capacity of the intake is 
150 mgd., but detailed hydraulic stud- 
ies showed that, for a small additional 
cost, the shore end of the lake section 
could be lowered and its capacity econ- 
omically increased to 200 mgd. Ac- 
cordingly, the shore end was lowered 
to make available this additional ca- 
pacity. 

Hydraulic Considerations 

The principal hydraulic considera- 
tions which influenced the design were 
lake fluctuations, pipe friction, crib in- 
let velocity and surge. 

Fluctuations in lake level—particu- 
larly a depression of the lake surface 
due to prolonged dry spells or offshore 
winds—make it necessary for the in- 
take to function under a wide variety of 
conditions. Consequently, the intake 
was designed to function at the 200- 
mgd. rate when the lake level is 34 ft. 
below mean low water (U.S.G.S. ele- 
vation 570.5). A Hazen-Williams 
roughness coefficient of 100 was as- 
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sumed for the lake section and 120 for 
the land section. This difference in 
coefficients reflected the allowable al- 
ternate use of steel or concrete pipe in 
the lake section and the possible future 
condition of the pipe. The crib inlet 
velocity was set at 0.25 fps. Experi- 
ence has shown that, in deep water, 
this velocity through the screens will 
avoid the risk that anchor or frazil ice 
might seal off the intake. To prevent 
surge, the necessary means were fur- 
nished to dissipate or release the 
energy of the column of moving water 
in 5 miles of pipe. 


Type of Construction 


The design problem for the land sec- 
tion of the intake was comparatively 
simple. The decision had already been 
made, and rightly so, in the construc- 
tion of the existing screen well, that 
the raw water would be pumped at the 
treatment plant site, which, of course, 
from the lake 
and required a land section to be built 
in a deep tunnel. On the other hand, 
the construction of the lake section ne- 


involved gravity flow 


cessitated a study of two methods 
tunneling or laying the intake pipe in 
a trench dredged in the bottom of the 
lake. Two previous intakes constructed 
for the city had been built by the tun 
nel method, which, at the time, was ac- 
cepted practice for large-size intakes 
Gas pockets in the underlying shale, 
however, had resulted in explosions 
and several lives had been lost. 
Economy and speed of construction 
would require at least two shafts ex- 
tending from the tunnel above the 
surface of the lake. These shafts would 
have to be almost permanent in nature 
to withstand the lake storms and ice 
packs over several seasons. Test bor- 
ings indicated that, to drive this sec- 
tion of tunnel under free-air condi- 
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tions, it would be necessary to locate it 
at a considerable depth helow the lake 
bottom. The borings gave no assur- 
ance, however, that water would not 
be encountered, requiring the use of 
compressed air and probably present- 
ing special hazards on account of gas. 
On the other hand, the tunnel could be 
constructed throughout the year from 
the land end and at a more uniform 
rate from the lake shafts during the 
open season on the lake, in contrast to 
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Construction of Intake Elbow 


open-cut dredging, which would be 
more subject to lake conditions. 

The possibility of constructing the 
intake in an open trench resulted 
largely from the rapid development and 
increase in size of dredging equipment. 
Within the last decade, large-size pipe 
intakes had been successfully con- 
structed in the Great Lakes by this 
method. Conferences with marine 
contractors established the fact that 
suitable equipment for dredging to a 
depth of 65 ft. was available and could 
be brought to Cleveland. 


2 
= 
: 
| 
— 
i 
4 
2 
4 
| 


June 1950 


Further study also indicated the 
feasibility of laying and jointing a 10- 
ft.-diameter intake of steel or concrete 
pipe underwater. The hazards en- 
countered in this type of construction 
would again be substantially less than 
in tunneling. It was recognized, how- 
ever, that the intake would have to be 
built during the summer months. 

Considerations of this nature, sup- 
plemented by examination of boring 
cores and by studies of comparative 
costs, finally led to the decision to 
build the lake section in an open cut. 
To facilitate operations, a breakwater 
harbor was constructed at the land end 
of the intake, large enough to protect 
the marine equipment of the contrac- 
tor during stormy weather. 


Crib Design 

The crib is of the submerged type, 
which eliminates the cost of mainte- 
nance and labor that would be needed 
for one extending above the water. 
In conformance with the requirements 
of the U.S. War Dept., the top of the 
crib is 40 ft. below the mean low lake 
level of 570.5. This kind of structure 
is often built as a grid of heavy tim- 
bers framed to form pockets around 
risers extending up from the intake 
pipe. As timbers of the size and num- 
ber needed for a crib of the capacity 
required were not readily available at 
the time, a steel structure was decided 
upon. 

As designed, the crib is something 
like a drum with parts of the two heads 
omitted. It is 76 ft. in diameter and 
12 ft. deep and is fabricated of }-in. 
plate, well reinforced with angles and 
other structural shapes. Steel surfaces 
exposed to flowing water are coated 
with reinforced, gunited mortar 7 in. 
thick, while other surfaces have a bi- 
tuminous coating. The bottom head 
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~ this drum is completely floored 
with plate except for a center hole 18 
it. in diameter into which is welded a 
vertical collar extending 6 ft. up into 
the drum. This opening surrounds 
the upturned elbow of the intake pipe. 

The interior of the drum or crib is 
broken up into a series of three con- 
centric compartments by a system of 
radial arms and octagonal frames. The 
innermost compartment is essentially 
a structural element, being a compres- 
sion ring 6 ft. in diameter and 4 ft. 
deep, formed of 1l-in. plate and at- 
tached to the upper deck or head of the 
drum. From this compression ring 
radiate the eight structural diaphragm 
members which extend like the spokes 
of a wheel between the top and bottom 
to the periphery of the crib. The sec- 
ond row of concentric compartments 
takes up the greater part of the struc- 
ture, being about 28 ft. wide and cov- 
ering the full circumference of the crib, 
unbroken except by an interior baffle 
extending downward from the top 
plate. This part of the structure is 
decked over with steel plate for about 
half its width, the rest of the area con- 
sisting of wood screens made up of 
3 x 12-in. lumber framed to provide 
3-in. clear openings. The third and 
outermost ring of the crib is 7 ft. wide 
and is divided into sixteen equal com- 
partments. 

Every alternate compartment of the 
outer ring was made watertight with 
top, bottom and side plates. The re- 
maining eight compartments were open 
at the top. The watertight compart- 
ments were intended to float the crib, 
which weighed 360 tons unloaded and 
which was designed the same as a 
ship, to permit fabrication at some 
distance f final location and 


from its 
towing into place. The compartments 


were so designed that the crib could 
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be hydraulically balanced and lowered 
into position with any desired load on 
the placing equipment. 

The foundation for the crib consists 
of a leveled cushion of 14—4-in. stone, 
3 ft. thick, in the bottom of an exca- 
vation 90 ft. in diameter and 5 ft. 
deep. 

After the placing of the crib, the re- 
mainder of the surrounding excavation 
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its top 10 ft. above lake bottom. Wa- 
ter enters through screens in the top 
deck, under one baffle and over an- 
other, into the upturned elbow (Fig. 
1) of the intake pipe. The baffles, in- 
cidentally, are designed to entrap sand. 
The clear or open area of the intake 
screen is more than ten times that of 
the intake itself, and intervening water- 
ways under and over the baffles are 


was filled with stone and the sixteen 
outer compartments with concrete. 
Thus loaded, the net effective weight 
of the structure was about 1,100 tons. 
To deflect anchors and other dragging 
objects, three layers of 5-ton blocks of 
stone were placed around the crib, the 
bottom layer extending out approxi- 
mately 16 ft 

The crib is 76 ft. in diameter and is 
surrounded by large stone stands, with 


Bulkhead for Testing Concrete Pipe 


proportioned so that there will be a 
progressive increase in the velocity of 
the water from a minimum of 0.25 fps. 
through the screens to 3 fps. in the 
pipe when operating at design ca- 
pacity. It will be recalled that the 
screens themselves are of wood, this 
material being chosen because of low 
heat conductivity, as a further safe- 
guard against the attachment of anchor 
ice. 
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Lake Section 


The lake portion of the intake itself 
consists of 18,500 ft. of 10-ft.-id. pipe 
extending from the crib to the shore 


shaft. In conformance with the re- 


quirements of the U.S. War Dept., a 
minimum cover of 4 ft. was specified. 
The pipe is designed to be laid in an 
open trench dredged to the desired 


depth. To prevent air pockets in the 
line, the pipe is laid on a rising grade 
from crib to shore shaft. 

Soundings were taken to establish 
the general profile, but the contract re- 


Fig. 3 


quired that the contractor take sound- 
ings at 100-ft. intervals as the work 
progressed, to establish the final grade. 
Any minor changes in grade on the 
intake were to be dealt with by the 
flexibility in the pipe joints. 

After the pipe had been brought into 
position and successfully tested, the 
trench was backfilled to the original 
lake bottom. Excess excavation was 
disposed of at the government dumping 
ground in Lake Erie. 

It was apparent that, inshore, con- 
formity to the hydraulic grade line and 
rapid slope of the lake bottom neces- 
sitated a deep trench. Here a steel 
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sheet pile cofferdam was designed, 
which was also used to support a surge 
overflow channel from the shore shaft. 

The intake specifications permitted 
the use of either reinforced concrete 
pipe or steel pipe. The latter was to 
have a maximum length of 40 ft. and 
a l-in. thickness of shell plates and 
was to be reinforced with }-in. plate 
rings, the number depending upon the 
depth of the cover. Reinforcing rings 
were required at each end in order to 
maintain a circular section and facili- 
tate jointing. Joints for steel pipe 
were to be a modified Dresser type, 


Pipeyard at Wildwood Park 


and each was provided with two har- 
ness bolts engaging lugs on each pipe. 
No bid was received on using steel 
pipe. 

The concrete pipe specified was 
to have generally a laying length of 
24 ft., although in the cofferdam at 
the shore end, and when necessary for 
closure pieces, shorter lengths could 
be used. The contractor was permitted 
to modify the design of the pipe and 
cast it in lengths up to 100 ft. if he so 
desired. The specifications for such 
modifications, however, were rigid as 
to type of forms, unit stresses and 
launching procedures. 
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The pipe has been cast in 24-ft. 
lengths and conforms to A.S.T.M. 
specifications for culvert pipe made 
from 4,500-lb. concrete. The wall 
thickness is 10 in. and there are three 
lines of wire reinforcement. Joints 
are of the tapered slip type, in which 
the contact surfaces are steel rings em- 
bedded and anchored to the walls of 
the pipe section, tightness being 
achieved by a neoprene gasket placed 
between the contact faces of the joint. 
Adjacent lengths of pipe are tied to- 
gether by a pair of 2-in. harness bolts, 
located diametrically opposite at the 
springing line and engaging matching 
lugs well anchored to the pipe rein- 
forcing. These harness bolts and lugs 
are placed on the pipe to help draw the 
joints together, to prevent the exces- 
sive movement of the pipe before back- 
filling and to forestall the later opening 
of joints if, for some unforeseen rea- 
son, the pipe should shift or be dis- 
turbed. Permission was given to lay 
two sections of pipe at one time if the 
contractor used a properly designed 
strongback and slings. The threaded 
ends of all bolts to be used under water 
are turned down to the root of the 
thread for a distance equal to the di- 
ameter of the bolt, in order to facili 
tate the starting of the nuts. 

Because of the Jow pressures en- 
countered, there was considerable dis 
cussion, during the design period, on 
whether or not the lake section should 
be tested after installation. It was felt, 
however, that the amount of the ini- 
tial investment the desirability 
of having the line tight to prevent in- 
filtration along its length required some 
Since it was desirable, 


type of test 
also, to test the intake in comparatively 
short lengths, it was required that each 
500-ft. section of the intake be tested 
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as laid, under an internal hydrostatic 
pressure 10 psi. greater than the pres- 
sure of the surrounding lake water at 
the time of test, with the permissible 
leakage during a 30-minute continu- 
ous test period fixed at 0.25 gal. per 
lineal foot of pipe (see Fig. 2). 


Shore Shaft 

The lake section of the intake termi- 
nates in the shore shaft, a circular 
structure located about 25 ft. from the 
water's edge. The shaft is to be a per- 
manent structure with an internal 
working diameter of 19 ft. and ex- 
tending downward 88 ft. from the origi- 
nal grade. The reinforced concrete 
walls are 18 in. thick and the floor at 
the shaft bottom is 30 in. thick. The 
lake section of the intake enters the 
shaft approximately 30 ft. below grade, 
and the land tunnel section leaves the 
shaft approximately 85 ft. below grade. 
Liner plates are used for that portion of 
the structure above rock or sound 
shale and are extended a distance of 
5 ft. into the rock or shale. 

The shaft above grade is surmounted 
by a small, circular building in which 
will be housed stop planks, sluice gates 
and operating stands, and a protected 
vent to the outside. Either of the two 
72 84-in. sluice gates, which permit 
the dewatering of the land section, may 
be removed or repaired without inter- 
rupting the flow of water through the 
shaft. Immediately below the ground 
floor of this building and above the 
highest recorded lake level are weirs 
around the periphery of the shaft. 
These weirs are designed to bypass the 
full flow of the intake and discharge it 
to a channel which leads back to the 
lake. This surge condition could arise 
if all the raw-water pumps at the pump- 
ing station were shut down suddenly, 
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and relief at this point will reduce the 
surge effects at the treatment plant. 


Harbor Area 


The harbor at the shore end of the 
intake is intended as a refuge for the 
floating equipment and as a protection 
for the shore shaft and overflow chan- 
nel. Wildwood Park is relatively re- 
mote from safe harbors having suffi- 
cient depth to house the floating equip- 
ment required for this type of construc- 
tion. Facilities are also offered for 
loading the pipe from the pipeyard, 
which is located within the park (Fig. 
3). The harbor, formed by break- 
waters on three sides, is about 700 by 
600 ft. in area. The breakwaters are 
of the standard rubble mound construc- 
tion, with quarry stone core faced with 
slope and deck blocks of 5 tons. There 
are 10-ton toe blocks at the bottom of 
the slopes. 


Land Section 


The land or tunnel section of the 
intake (Fig. 4), 10 ft. in diameter and 
approximately 8,500 ft. long, connects 
the shore shaft with the existing screen 
well. It is designed as a free-air tun- 
nel with a nominal bore of 12 ft. and a 
constant grade of 0.5 per cent rising 
from the shore shaft. The preliminary 
design work called for a tunnel of les- 
ser depth at the shore shaft, rising on 
a uniform grade to the screen well. 
As the logs of the borings became avail- 
able, however, it was soon apparent 
that, if the free-air method of tun- 
neling was to be used, the shore shaft 
would have to be made deeper in order 
to obtain a solid roof of at least 10 ft. 
of good, hard shale. The hard blue 
shale through which the tunnel is con- 
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structed has a tendency to break off in 
large blocks and disintegrate if ex- 
posed to air containing much moisture. 

It was not contemplated that any 
large amount of reinforcement would 
be needed in the tunnel lining, but, as 
a precaution, designs were made for 
sections using liner plates, for rib re- 
inforcing with lagging and for a rein- 
forced concrete section. Provision 
was made also for grouting and for 


Fic. 4. Completed Intake Tunnel 
tunnel drains required during con- 
struction. 

In order that the tunnel should be 
as smooth as possible, the specifica- 
tions required the use of collapsible 
steel forms built in comparatively short 
To facilitate the placing and 
inspection of concrete, 18 * 24-in. 
doorways were provided along the 
crown and sides at 5- and 10-ft. inter- 
vals, respectively. The concrete was 
to be vibrated to obtain maximum 
density. 


sections. 
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As im all tunnel work where over- 
breakage may be expected, work quan- 
tity and contract performance stipula- 
tions included the usual scaling down, 
dry packing and pressure grouting be- 
hind the lining when found necessary 
by the cfty. 

The method of tunneling was left 
up to the contractor, subject to the 
approval of the city. The specifica- 
tions imposed a number of require- 
ments in view of the possibility of 
striking gas. The safety engineer on 
the job was equipped to detect the 
presence of dangerous gases, for which 
maximum concentrations were fixed. 
It was also required that four 2}-in. 
pilot holes be drilled at least 15 ft. be- 
yond the tunnel heading at all times 
to detect gases and help bleed them 
off when encountered, All power wir- 
ing was explosion proof, and only stor- 
age battery floodlights or battery cap 
lights were allowed within 150 ft. of 
the heading 

Ventilation was furnished by an ex- 
haust system with a capacity of 10,000 
cim. for each heading. The ventilating 
system assured the men working in 
each heading of ample air and had suff- 
cient capacity to clear the heading of 
gases after blasting in a comparatively 
short time 

The design necessitated two shafts 
but did not prec lude the contractor from 
doing his construction from one or 
more additional shafts. No payment 
was specified for any additional shaft, 
however, and it was required that the 
location be restored to its original 
condition 
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Contractors and Consultants 


The division of the work between 
lake and land made possible two sepa- 
rate proposals and contracts. The con- 
tractor for the lake section is the Mer- 
ritt-Chapman and Scott Corp., whose 
contract involves the submerged crib, 
18,500 ft. of concrete intake pipe, 70,- 
O00 tons of breakwater and crib pro- 
tection stone, 240 tons of steel sheet 
piling, and 440 cu.yd. of concrete. The 
work was bid on a unit price basis, 
with an estimated construction cost 
of $4,261,942. The lake section is not 
yet completed. 

The contractor for the land section, 
including shore shaft, is the Kalill Co., 
of Cleveland. The performance of this 
contract calls for approximately 45,000 
cu.yd. of excavation, 20,600 cu.yd. of 
concrete and 52,000 Ib. of liner plates. 
The total estimated cost was $1,844,- 
740. 

The aggregate estimated cost for 
the whole project is $6,106,582, equiv- 
alent to about $226 per lineal foot of 
total intake, including crib, shore shaft 
and breakwater. 

This project is being carried out by 
the Cleveland Dept. of Public Utilities, 
Emil J. Crown, Director. Other offi- 
cials associated in the work are Frank 
J. Schwemler, Comr., Div. of Utilities 
Ieng., and George W. Hamlin, Comr., 
Div. of Water and Heat. Havens and 
Emerson of Cleveland and New York 
are the consulting engineers, with A. 
A. Burger, Partner, in charge of de- 
sign and construction. Ole Singstad 
advised on matters of tunneling. 
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Tentative 


Standard Specifications for Trisodium Phosphate 
Part A—Material Specifications 


Sec. 1A—Scope 


These specifications cover trisodium 
phosphate for use in the treatment of 
municipal and industrial water supplies. 
The specifications are intended for use 
in connection with Part B (Sampling, 
Inspection, Packing and Marking) and 
Part C (Testing Methods) of this docu- 
ment. 


Sec. 2A—Definition 


Trisodium phosphate is a manufac- 
tured product, either granular, flake or 
crystalline, the active ingredient of 
which is the equivalent phosphoric an- 
hydride content. 


Sec. 3A—Sampling 


Sampling shall be conducted in ac- 
cordance with Part B (Sampling, In- 
spection, Packing and Marking) of this 
document. 


Sec. 4A—Methods of Testing 

The laboratory examination shall be 
carried on in accordance with Part C 
(Testing Methods) of this document. 


Sec. 5A—Impurities 

The trisodium phosphate supplied 
under these specifications shall contain 
no soluble mineral or organic sub- 
stances in quantities capable of produc- 
ing deleterious or injurious effects upon 
the health of those consuming the water 
which has been treated properly with 
trisodium phosphate. 


Sec. 6A-—Rejection 
6A.1. Notice of dissatisfaction with 


a shipment, based on the specifications, 
must be in the hands of the consignor 


within ten days after receipt of the ship- 
ment at the point of destination. If the 
consignor desires a retest, he shall 
notify the consignee within five days of 
notice of the complaint. Upon receipt 
of the request for a retest, the consignee 
shall forward to the consignor one of 
the sealed samples. In the event that 
the results obtained by the consignor, 
on retesting, do not agree with the re- 
sults obtained by the consignee, the 
other sealed sample shall be forwarded, 
unopened, for analysis to a laboratory 
agreed upon by both parties. The re- 
sults of the referee analysis shall be ac- 
cepted as final and the cost of the referee 
analysis shall be paid for by the party 
whose results show the greatest dis- 
crepancy from the referee results. 

6A.2. On the basis of the retest or 
the referee test, the consignor may re- 
move the material from the premises of 
the consignee or a price adjustment 
may be agreed upon by the consignor 
and consignee. 


Sec. 7A—Insoluble Matter 


The insoluble matter shall not ex- 
ceed 0.1 per cent. 


Sec. 8A—Alkalinity 

The alkalinity to methyl orange, cal- 
culated as NasQ, shall be not less than 
16 nor more than 19 per cent. 


Sec. 9A—Trisodium Phosphate Con- 
tent 
The trisodium phosphate, calculated 
as NasPO,:12H.O, shall be not less 
than 98 per cent, which is equivalent 


to 18.3 per cent expressed as phosphoric 
anhydride (P,O,). 
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Part B—Sampling, Inspection, Packing and Marking 


Sec. 1B—Scope 


These procedures for the sampling, 
packing, 
marking of trisodium phosphate are in- 
tended for use in connection with Part 
A (Material Specification.) and Part 
C ( Testing Methods) of this document. 


Sec. 2B—Sampling 


2B.1. Samples shall be taken at the 
point of destination 

2B.2. If the trisodium phosphate is 
handled by conveyor or elevator, a me 


inspection, weighing and 


chanical sampling arrangement may be 
used 

2B.3. If the material is packaged, 
5 per cent of the packages shall be sam- 
pled. No sample shall be taken from 
a broken package. 

2B4. 


sampled, by the use of a sampling tube 


Trisodium phosphate may be 


which is at least 7 in. in diameter, from 
carload shipments in bulk or from 
packages 

2B.5. The gross sample, weighing 
at least 10 Ib., shall be mixed thoroughly 
and quartered to provide three 1-lb 
samples. These shall be sealed in air 
tight, moistureproof glass containers 
and kept in a cool place. Each sample 
container shall be labeled to identify it 


and the label shall be signed by the 
sampler 


Sec. 3B—Packing and Shipping 


3B.1. Trisodium phosphate may be 
specified to be shipped in bags contain- 
ing 100 or 200 Ib., in kegs of 125 Ib., 
in drums containing 375 Ib., in fiber 
drums containing 325 Ib. or in bulk. 

3B.2. The net weight of packages 
shall not deviate from the recorded 
weight, plus or minus, by more than 2.5 
per cent. If exception is taken to the 
weight of the material received, it shall 
be based on a certified unit weight of 
not less than 10 per cent of the packages 
shipped, selected at random from the 
entire shipment. 


Sec. 4B—Marking 


ach shipment of material shall carry 
with it some means of identification 
ach package shall have marked legibly 
thereon the net weight of the contents, 
the name of the manufacturer and a 
brand name, if any. The package may 
bear also the statement “Guaranteed by 
(name of manufacturer) to meet the 
specifications of the American Water 
Works Association for trisodium phos- 
phate.” 


Part C—Testing Methods 


Sec. 1C-——Scope 


These methods for the examination 
of trisodium phosphate are intended for 
use in connection with Part A (Ma- 
terial Specifications) and Part B 
(Sampling, Inspection, Packing and 
Marking) of this document. 


Sec. 2C—Sampling 


2C.1. Sampling shall be conducted 
in accordance with Part B (Sampling, 
Inspection, Packing and Marking) of 
this document. 

2C.2. The sample delivered to the 
laboratory shall be quartered to ap- 
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proximately 100 g. and this amount re- 
duced by mechanical grinding, or in a 
mortar by hand, to such size that all of 
it passes a 30-mesh sieve. After thor- 
ough mixing, this sample should be 
stored in an airtight glass container 
and weighed out of it rapidly to avoid 
change in moisture content. The sam- 
ple should be held at a low temperature, 
because there is a tendency for the wa- 
ter of crystallization to be given off. 

2C.3. The laboratory examination 
of the sample shall be completed within 
five working days after receipt of the 
shipment. 


Sec. 3C—Insoluble Matter 
3C.1—Procedure: 
3C.1.1. Weigh accurately about 10 
g. of the sample and add to 150 ml. of 
hot water. Stir until dissolved. 
3C.1.2. Filter through a 
crucible and wash until free from phos- 
phate. 
3C.1.3. 
100—105°C. 


Gooch 


Dry to constant weight at 


3C.2—Calculation 


Weight of insoluble matter 


x 100 
Weight of sample 


= per cent insoluble matter 


Sec. 4C—Total Alkalinity 


4C.1—Reagents 


(a) 0.5 N sulfuric acid 
(b) Methyl orange indicator 


4C.2—Procedure: 
4C.2.1. Weigh accurately about 2 g. 
of the sample and dissolve in 400 ml. of 
distilled water in a 600-ml. beaker. 
4C.2.2. Add three drops of methyl 
orange indicator and titrate with 0.5 N 


H,SO,. 


PHOSPHATE 


4C.3—Calculation: 
ml. of 0.5 N H,SO, x 0.0155 


Weight of sample oh 


= total alkalinity (Na,O) 


Sec. 5C—Phosphoric Anhydride 


5C.1. Reagents. All reagents must 
be made with carbon dioxide—free wa- 
ter, which may be prepared by thor- 
oughly boiling and cooling distilled 
water : 

(a) O5N (standardize 
against NaOH which has been stand- 
ardized against U.S. Bureau of Stand- 
ards acid postassium phthalate using 
phenolphthalein as indicator ) 

(b) approximately 6.0 NV ammonium 
hydroxide (NH,OH) 

(c) Molybdate solution (mix 100 g. 
of pure molybdic anhydride or 118 g. 
of 85 per cent molybdic acid with 400 
ml. of distilled water and add 80 ml. of 
NH,OH [5C.1(b)]|; when solution is 
complete, filter and pour the solution 
slowly and with constant stirring into 
a mixture of 400 ml. of concentrated 
nitric acid [5C.1(i)] and 600 ml. of 
distilled water; settle for 24 hours and 
use the clear supernatant liquid ) 

(d) 1 per cent potassium nitrate 
{KNQO,) solution 

(e) 03N NaOH, standardized 
against U.S. Bureau of Standards acid 
potassium phthalate using phenol- 
phthalein as indicator 

(f) 0.3.N nitric acid (HNO, ), stand- 
ardized against NaOH [5C.1(e)] us- 
ing phenolphthalein as indicator 

(g) Phenolphthalein indicator 

(h) Methyl orange indicator 

(i) Concentrated HNO, 
1.42) 

(j) Carbon dioxide—free water made 
by thoroughly boiling and cooling dis- 
tilled water 


(sp.gr. 
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5C.2. Procedure. Using the re- 
cently boiled and cooled distilled water 
for all solutions : 

5C.2.1. Accurately weigh about 5 g. 
of the sample and dissolve in distilled 
water in a 1,000-ml. flask. Make up to 
| liter and mix thoroughly. 

5C.2.2. Measure 50 ml. of the solu- 
tion (5C.2.1) and place in a 300-ml. 
Erlenmeyer flask. 

5C.2.3. Add, with mixing between 
additions, 25 ml. of [5C.1(i)], 
25 ml. of distilled water, 40 ml. of 
NH,OH [5C.1(b)] and 50 ml. of 
molybdate solution [5C.1(c)]. Stop- 
per, shake ten minutes and allow to 
stand at room temperature until the 
precipitate settles. 

5C.2.4. Filter through an 11l-cm. 
close-grain filter, wash the flask and 
precipitate five times with KNO, [5C.1 
(d)}. Then wash the precipitate five 
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times, being careful to wash the paper 
down from the top each time and allow- 
ing the filter to drain completely before 
adding more wash water. Each por- 
tion of wash water should be not less 
than 15 nor more than 20 ml. 

5C.2.5. Transfer the paper and pre- 
cipitate to the flask in which the precipi- 
tation was made, add enough 0.3N 
NaOH to decompose the precipitate 
and then add 2 ml. in excess. 

5C.2.6. Add 25 ml. of distilled wa- 
ter and shake vigorously. Rinse the 
stopper into the flask and dilute the vol- 
ume to approximately 150 ml. 

5C.2.7. Add six dri ps of phenolph- 
thalein indicator and titrate with 0.3 N 
HNQ,. Then add 0.3 NV NaOH until 
the recurrence of color, and titrate to 
the endpoint again with 0.3 N HNO,,. 


5C.3—Calculation 


(Total ml. 0.3 N NaOH — total ml. 0.3 N HNO,) x 1.86 


Weight ‘of sample 


Per cent P,Os 


= per cent phosphoric anhydride (P,Qs,) 


§.352 = per cent trisodium phosphate (Na;PO, - 12 H,O) 
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The convention story would be exceedingly dead fish if we were to 
wait to tell it honestly and after the fact. Thus, we'll give you the word now 
that it must have been a record breaker in every phase of its activities and 
set up our Conference Statistics page (see p. 2) with the promise that our 
printer will shoehorn in the final facts as the presses are practically rolling. 
If the “amazing” speed which will enable us to get these facts in your hands 


only a fifthnight after the Conference is over does not properly impress you 
daily newspaper readers, be thankful at least that you don’t yet have to ask, 
“Which Conference ?” 


Which Conference was also brought home to at least a million and 
a half radio listeners, when, on May 24, Johns-Manville’s “Bill Henry and 
the News” broadcast, over a nationwide hook-up of 404 Mutual Broad- 
casting System stations, carried the following message : 


Tonight Johns-Manville extends greetings to the American Water Works 
Association, whose members are holding their seventieth annual convention in 
Philadelphia this week. Water works men from all over the country have as- 
sembled there to discuss ways of improving their service to you. In typical 
American fashion, they talk over their mutual problems and exchange ideas for 
the common good. This is an important reason why our water works systems 
have become the finest in the world. As manufacturers of Transite Pipe, it is 
Johns-Manville’s privilege to serve many of these men of the water works in- 
dustry. We salute the American Water Works Association for the work it is 
doing in helping to assure the fine water service which all of us take so much for 


granted today 


Short schools to be held in Pennsylvania during June include the 
Third Annual Sewage Works School, June 19 to 23, and the Third Annual 
Water Works School, June 26 to 30. Further information may be obtained 
from Robert E. Stiemke or R. R. Kountz of the Dept. of Civil Engineering. 
Pennsylvania State College, State College, Pa. Both courses will be held 
at State College. 

(Continued on page 4) 
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Story on p. 1) 


Philadelphia Registration by Days 


Day MEN LADIES Porat 

Sunday, May 21 4&5 131 616 

Monday, May 22 799 180 979 
Tuesday, May 23 182 13 195 : 
Wednesday, May 24 120 5 125 
Thursday, May 25 92 92 P 

TOTALS 1,678 329 2,007 


Geographical Distribution of Registrants 


UNITED STATES Maryland 58 South Dakota 2 
& TERRITORIES Massachusetts 51 lennessee 22 
Alabama 26 Mic higan 35 Texas 
3 Missouri 43 Virginia 40 
California 65 Montana Washington ° 3 
Colorado 12 Nebraska 7 West Virginia 
Connecticut 22 Nevada Wisconsin 33 3 
Delaware 17 New Hampshire 3 Wyoming : 
Dist. Columbia 20 New Jersey 207 4 
lorida 37 New Mexi 
Georgia New York 304 
Hawaii 5 North Carolina 31 Bermuda ! ; 
Idaho North Dakota 3 Canada HI 
Illinois 118 Ohio 87 Cuba 8 
lowa $1 Oregon 6 Egypt ee 1 
Kansas 18 Pennsylvania 396 lorael 1 
Kentucky 25 Puerto Rico 4 Japan ? 
Louisiana 15 Rhode Island 20 : 
Maine South Carolina 16 TOTAL 2,007 


Comparative Registration Totals 1941 1950 


YEAR PLAct MeN LADIES loral 
1950 Philadelphia 1,678 329 2,007 
1949 Chicago 1,593 374 1,967 
1948 Atlantic City 1,348 356 1,704 
1947 San Francisco 1,115 $31 1,546 
1946 St Louis 1,303 214 1,517 
1944 Milwaukee 1,185 171 1,356 
1943 Cleveland 973 158 1,131 
1942 Chicago 1,198 240 1,438 
1941 Toronto 1,136 309 1,445 


Win, Place & Show in Section Awards 


Henshaw Cup Hill Cup Old Oaken Bucket 
Arizona 72.5 Arizona 393.9 California 833 
Montana 64.0% Chesapeake 66.6 New York. . 663 


Cuban 61.4% Ky.-Tenn 47.4 Southwest. . 620 
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Here’s a pamphlet that belongs under the glass on 
the desk-top of anyone interested in economical, 
trouble-free water softening. Into 5 tables and 811 
words we've squeezed a description of AMBERLITE 
IR-120, the synthetic resin exchanger that resists 
chlorine, attrition, and waters low in silica — that 
retains its high capacity despite salt-starvation 


and years of service in municipal softening. 


Plan to install a new, high-capacity softening unit? 
To replace zeolites of low capacity with a resin of 


high capacity and efficiency ? Then you owe it to 


your water supply to write to Department WWI-3 


for your copy of the pamphlet on AmpBeruite IR-120. 


Amoeeauite is a trade-mark, Reg. U.S. Pat. Off. and in principal foreign countries, 


THE FROSUETS Stviston 
Washington Squore Philedeiphia 5. Pa. 
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(Continued from page 1) 


The University of Florida’s new chemistry and pharmacy building 
was dedicated on April 15, upon completion of construction which had be- 
gun in 1927 and progressed, portion by portion, until addition of the latest 
section last year. Named Leigh Hall, in honor of the chemistry depart- 
ment’s head from 1920 until 1949, when he was succeeded by A.W.W.A. 
Past-President A. P. Black, the building contains eight class and seminar 
rooms, an auditorium, and, in the chemistry department alone, five admin- 
istrative offices, thirteen combination office and research laboratories for 
staff members, 26 research laboratories for twice that many graduate stu 
dents, four graduate and advanced course laboratories, plus instrument, 
balance and preparation rooms, and the departmental library. Among the 
facilities available for students of sanitary chemistry are one large central 
laboratory and two research laboratories for the use of students. Two un- 
dergaduate and five graduate courses in water chemistry are offered. 


A major tragedy has befallen P&R. Having withstood with re- 
markable fortitude every Dry Friday and Thirsty Thursday occasioned by 
the well-publicized depletion of New York City’s reservoirs, we now find it 
mortifying to succumb to the depletion of our own. More mortifying still, 
we cannot place the blame upon either natural deficiencies or abnormalities 
of consumption. [ven our future planning was exemplary. Only trouble 
was we went to sleep—and when we woke up and found ourself already at 
our station, our semiconscious propulsion device had us out on the plat- 
form waving farewell to a full supply of as yet untreated P&R. Two 
weeks of frantic consultation with every station agent on New York 
Central's Harlem Division commuting line have failed to recover the old 
supply. Meanwhile, we've reduced pressure, hoarded every drop of infor- 
mation and looked high and low for some emergency source—-to what avail 
is all too obvious 


But then-—perhaps our sleep was good for you. 


(Continued on page 6) 
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Prevent Sand Beds From Cracking 
Eliminate Mud Balls 

Save Wash Water 

Lengthen Filter Runs 

Higher Rates of Filtration 


STUART CORPORATION, 516 N. Charies Street, Baltimore 1, Ma. 
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adger Meters are the 


best... when we buy more 


they will be Badgers 


99 


A waterworks superintendent 
wrote this, and went on to say: 
“Our average dead meters for a 
year was only 7 per month... 
about as low an average as I know 
of. Your city cannot go wrong 
buying Badgers”. 


Millions of satisfied users of Bad- 
ger Meters in over 5000 commu- 
nities prove that “It Pays to BUY 
BADGER” . . . unmatched in pre- 
cision-construction, durable mate- 
rials, and sustained accuracy, at 
lowest operating cost. 

ANOTHER NEW Badger Chart, No. 696 
(Practical floor plan for a large meter repair 


shop). Available without cost or obligation. 
WRITE today for this chart. 


BADGER METER MFG. CO. 


10, Wisconsin 


BRANCH OFFICES: 
New York City © Philadelphia © Worcester, 
Mass. Sovannah, Ga. Cincinnati © Chicago 
Konsos City, Mo. © Waco, Texas 
Salt Lake City, Utah © Portland, 
Ore. © Seattle, Wash. © Los Angeles 


DGER 


You will find a Badger Meter size 
and type for every waterworks serv- 
ice. Shown here are Model SC-SOT 
(for warm climates), and Model 
A-SOT (for cold climates) . 
sizes to 1%" ... other models 
in sizes up to 12". Write for com- 
plete information and prices. 


A ACCURACY - LOW-COST MAINTENANCE - DURABILITY - SENSITIVENESS 
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(Continued from page 4) 


The unmentionableness of dowsing must again be modified, and 
again because eminent author Kenneth Roberts has adopted divination as 
his pet pastime. At last mention (P&R p. 8, Dec. 1948), Roberts had 
assured himself a place in the Ancient Annals of Rhabdomancy by achieving 
a spread in Life magazine for a dowser protege whose twig sought out not 
only water, but any beverage of any proof, and was able, as well, to give 
accurate predictions of the outcome of such crucial matters as the World 
Series and the cold war. Now, the author of Northwest Passage has 
turned south to do it again, taking his redoubtable dowser down to rain- 
barreled Bermuda to prove that its underground can produce more than 
the brackish brew hitherto therefrom exhumed. A dowse, a drill, an 
automatic pump, and, presto, from an underground spring some nineteen 
feet below sea level, 41 gpm. of fresh water that had all of Bermuda flocking 
to him with buckets, bottles and washtubs. And though our own doubts 
are not completely routed, we are not above wishing that Mister Roberts 


would stick to his fiction 


Lyle B. Porter is assuming the representation of Hungertord & Terry 
in the northern Illinois-eastern lowa area. 


(Continued on pave 8) 


..for SAFE, 


DEPENDABLE 
operation of 
valves 


Limitorque operates by 
the “push of a button” 
from either remote or 
nearby control panel . . . 
prevents damage to stem, 
seat, disc, gate or plug, 
because Torque Seating 
Switch limits the torque 
and thereby shuts off the 
motor before trouble can 
occur . . actuated by any 
available power source . . 

' fits all types of valves. 
4 LimiTorque inotallation at a mid-cest pumping stalin LimiT« wrque may be ob- 
tained through valve man- 


PHILADELPHIA GEAR WORKS, Inc. “facturers. 

ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. Write for catalog on your 

NEW YORK © PITTSBURGH © CHICAGO * HOUSTON Business Letterhead, 
In Cenede: Williem end J. G. Greey Limited, Toronto please. 
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REACTORS 


For the Clarification of Water and 
the Recovery of Waste in Process 


 Geporscere: s specialization in the conditioning of in- 
dustrial water supplies over the past fifty years and 
the combined years of experience of Cochrane engineers 
in that field, is your assurance of satisfactory service from 
any Cochrane installation. In the new method of sludge 
contact or removal by flocculation of impurities, turbidity, 
color or hardness, the Cochrane Sludge Contact Reactor 
accomplishes all these functions with complete efficiency 
and surprising economy. A new bulletin, Publication 5001, 
is available and will be sent on request. 


Cochrane Sludge Contact Reactors are applicable to municipal and industrial 
plants for coagulation and /or softening, removal of turbidity, color, hardness, 
taste, for fluoride removal, de-alkalization, iron and manganese removal, etc. 


COCHRANE CORPORATION 
3124 N. 17th Street Philadelphia 32, Pa. 


SLUDGE CONTACT 
4 
| 
? » = 4. 
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(Continued from page 6) 


More than $350,000 in back wages was found by the U.S. Dept. of 
Labor to be due to employees of heat, light, power and water utilities under 
the Fair Labor Standards Act—the federal wage-hour law—in the last 
fiscal year, and amendments made effective in January, including the in- 
crease of the minimum wage from 40¢ to 75¢ an hour, make examination 
of the act’s provisions even more important to the utility executive. Public 
utilities come under the scope of the law because they provide essential serv- 
ices to industries which are engaged in interstate commerce. In making a 
change in the wording of the Act, the Congress specifically mentioned 
water and other utilities supplying covered industries as being themselves 
subject to the act. As in the past, overtime at time-and-a-half rates for 
more than 40 hours a week is provided, although administrative, professional 
and certain other white-collar workers are exempted. Child-labor restric- 
tions become compulsory under the new amendments. 


The Pennsylvania Water Works Operators’ Assn. is scheduled to 
hold its 23rd Annual Conference at State College on August 21, 22 and 23. 


Ormond Burke, chief of the Bureau of Water Registry in New York 
City’s Dept. of Water Supply, Gas and Electricity, died on April 14 at the 
age of 61. He had joined the department as an inspector 35 years ago, and 
was appointed to the post he has held for the last four years after having 
held that of chief inspector previously. His work entailed supervision of 


almost 300 inspectors and the prevention of improper uses of water, the 


difficulties of which had greatly increased as a result of the city’s current 


water shortage. 


Francis I. Kemp, manager of the Vertical Turbine Pump Div. of 
Worthington Pump and Machinery Corp., died suddenly on April 14. He 
had been with the organization since 1913, when he became a salesman in 
the St. Louis area. He had held his last post since 1944. 


(Continued on page 10) 


SUBMERGED PIPE LINE 
CONSTRUCTION 


BOYCE COMPANY 


Phone 3-2530 Clearwater, Fla. 
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{HYDRO-TITE! 


A pair of “Bull Dogs” like these and a three-inch starched 
collar were standard equipment. Probably a sailor straw with 
a gaily striped band rounded out the ensemble. 


one Even back in those days HYDRO-TITE was doing its job of 
honey making joints in cast iron water mains that were being laid 


YOUR MAINS 
BY USING away for keeps. 
FIBREX Styles have changed but HYDRO-TITE is still doing its job. 
THE BACTERIA FREE Those joints are right there serving you twenty-four hours 
JOINT PACKING. a day. 


HYDRO.TITE is still made in powder form packed in 100-Ib. 
moisture-proof bags, and now is obtainable also in “LITTLE- 
PIG” solid form in 50-lb. cartons. 


Let HYDRO-TITE go to work for you. 


HYDRAULIC DEVELOPMENT CORP. 


MAIN SALES OFFICE 50 CHURCH ST., N.Y.C. 
General offices and works W. Medterd Sta., Boston, Mass. 


— 
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MYDRO-TITE AND FIBREX IN STOCK IN 
Kenses City, Mo. 
Ale. Oriendo, Fie. 
Little Faille, J. | 
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Carl N. Brown, western sales manager for U.S. Pipe & Foundry Co. 
at Chicago, and for some years secretary-treasurer of the Illinois Section, 
has been appointed assistant general sales manager of the company with 
headquarters at Burlington, N.J., effective July 1. Other changes in the 
company’s sales staff which will be made simultaneously include the assign- 
ment of Howard A. Hoffer, assistant general sale ~.anager, in his present 
capacity and location at Burlington headquarters, tu handle all export and 
eastern division sales; the advancement of J. Leslie Hart from assistant to 
full western sales manager at Chicago; and the appointment of Harry D. 
Wade, Kansas City sales agent, to assistant western sales manager at 
Chicago. 


A. E. Williamson Jr., Daytona Beach, Fla., consultant with Russell & 
Axon and secretary of the Florida Section, has accepted a post with the 
U.S. Public Health Service as water and sewerage consultant under the 
ECA program. He will be stationed in Athens, Greece, for a two-year 
period. Marvin R. Boyce of the Boyce Co., Clearwater, has been named 
acting secretary of the section. 


(Continued on page 14) 


SIMPLICITY of American Meters 
PAYS OFF for You! 


It Is Easy To 
Switch Cigarettes 
But Not 

Fire Hydrants 


A fire hydrant installation must 
serve for years. Don’t make your 
decision until you get full specifi- 
cations of the Kupferle line. . . 
the Fire Hydrant that has served 
with distinction for more than a 
\=" half century. 


Buffalo AMERICAN Meters are simply JOHN C. KUPFERLE FOUNDRY C9. 
designed, with fewer working parts oF. 1o 


wove ter FIRE HYDRANTS 
‘BUFFALO METER 


Buffalo 14, New York 
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NATIONAL WATER MAIN CLEANING COMPANY 


JOURNAL A.W.W.A, 


controlled by 2 we, 


costs 


ater pressure 


FOR WASHINGTON 


» 


Way back in 1907 and again in 1926 National successfully cleaned the 
water mains of Washington, D. C. 

In 1945 a five year program to clean and recondition the entire water 
main system of Washington was begun and National in conjunction with 
the Centriline Corporation was again awarded the cleaning contract for 
1945, 1946, 1947, 1948 and 1949 — in short, the entire cleaning job! 

Tests made on those lines already cleaned and centrilined indicate a 
co-efficient of over 130 as against less than 90 before cleaning, resulting 
in lower pumping costs, increased volume and higher pressure. 

Let us estimate the cost of restoring your lines to at least 95% of their 
original carrying capacity. Write today. 


50 Church Street, New York 7, N.Y. 


ATLANTA, GA., 333 Candler Bidg. & P. O." Box 9—Station E @ BOSTON, 115 
Peterboro St. e CHICAGO, Room 1336, S. Michigan Ave. e KANSAS CITY, MO., 406 Mer- 
chandise Mart, 2201 Grand Ave. @ LOS ANGELES, 448 S. Hill Street @ LITTLE FALLS, 
N. J., Box 91 @ OMAHA, 3812 Castellar Street @ RICHMOND, 210 East Franklin Street 
@ SPRINGFIELD, MO., 1301 Prospect Ave. @ SALT LAKE CITY, 149-151 W. Second So. 
Street @ SAN FRANCISCO, 681 Market St. e SIGNAL MT., TENN., 204 Slayton Street @ 
FLAN DREAL, S. D., 315 No. Crescent St. e MONTREAL, 2028 Union Ave. e VANCOUVER, 
B. C., 505 West Ist Avenue @ WACO, P. O. Box 887 @ WINNIPEG, 576 Wall St. @ 
HAVANA e@ SAN JUAN, PUERTO RICO @ BOGOTA @ CARACAS @ MEXICO CITY. 
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Three materials are used in the manu- 
facture of Prestressed Concrete Steel- 


; Cylinder Pipe . . . sheet steel, high tensile * CYLINDER... 
i steel wire, and concrete. Each contributes is formed and hydro- 
statically tested up te 
qualities found in no other material to @ tension in the steel 
i At of 25,000 psi. (Stee! 
: produce a combination of advantages cylinder provides high 
beam strength ond 
found in no other pipe. water tightness.) 
This combination produces water pres- 
sure pipe that will give the longest trouble- 
' . free service at the lowest cost. That's why Prestressed Concrete Steel- 
Cylinder Pipe was picked for one of America’s longest high-pressure 
water supply pipe lines—the Saginaw-Midland pipe line in Michigan, 
. and for lines in Miami, Fla., Rochester, N. Y. and elsewhere. Prestressed 
Pipe is available in sizes from 16” up for any pressure common to 
American water-works practice. 
Our engineers know pipe line design and laying problems. Consult 
| them. There will be no obligation. 


A STEEL 


Installing Price Brothers Pre- 
stressed Pipe on the 80-mile 
Saginaw-Midiand project, one 
of America's longest high-pres- 
sure water supply pipe lines. 
Elbows go into line easily and 
quickly. 
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Prestressed Pipe provides longest trouble-free 
service at the lowest cost. 


A CONCRETE HIGH TENSILE 


CORE... STEEL WIRES... 

is formed inside the cre wound ground the steel cylinder 
steel cylinder. This and concrete core at constant tension. 
becomes a structural (Steel wire prestresses steel cylinder 
part of the pipe. and concrete core by compressing them. 
(Concrete lining pro- Compression is relieved as internal 
vides initial and con- water pressure increases, thus permit- 
tinved high rate of ting high operating pressures without 
flow.) tension in concrete.) 


Fic, Buttons 
1750 EAST MONUMENT AVENUE, DAYT 1, 


Please send me information on Prestressed Pipe. 
[] Manufacturing and Prestressing 

() Tapping under Pressure 

AWWA Specification No. 78.2-T 


Send for these fact-packed 
booklets on Price Brothers 7 
Prestressed Concrete Steel- 
Cylinder Pipe. 


sf 4. A CEMENT 
<2 4 
exposed steel. (Mor- 
successful protection 4 
egainst cocresion and | 
electrolytic ection.) 
| i 
| 
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(Continued from page 10) 


Thomas F. Charbonneau has been appointed Florida representative 
of Graver Water Conditioning Co., with headquarters at 305 W. Colonial 
Drive, Orlando. 


Walther H. Feldmann, president of Electric Machinery Mfg. Co. of 
Minneapolis, has resigned his post to become vice president in charge of 
sales for the parent organization, Worthington Pump and Machinery Corp., 
at Harrison, 


A new earth fill tamper—the Barco Pegson RKammer—has been 
developed by Barco Mig. Co. The unit is designed to give high degree 
compaction in restricted areas and should find its maximum use for tamping 
when construction work is adjacent to other structures, pipes and walls. 
The high penetration it affords is claimed to make possible lifts of 12 to 20 
in., with a capacity of tamping 10 to 24 cu.yd. per hour. The thrust of a 
power cylinder, actuated by combustion of an oil-gasoline mixture, affords 
the motive power. Over two hours of operation are said to be obtained 
on a tank (about two quarts) of fuel. 


(Continued on page 16) 


KLETT SUMMERSON 


ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 

Can be used for any de- 

termination in which color 

or turbidity can be devel- 


oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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| in thousands 
of municipal 
and industrial 


water systems 
| 


PREVENTS CALGON 
LIME SCALE 
prevents 


lime scale 


For detailed information, in- 
cluding a list of typical 
applications, send for this 
bulletin. Just fill in and mail 
the coupon. 


oT. M. Reg. U.S. Pat. Off. 


calgon, inc. 
HAGAN BUILDING PITTSBURGH 30. PA Cc A L G N N Cc 


" Hagan Building, Pittsburgh 30, Pa. 


Please send me your bulletin, “Calgon Prevents Lime Seale.” 
Name... 
Position. 


City... Zone State. 


| 
me 
4 
q 
Reg. U 5. Pat, On. 
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An improved automatic vent and drain valve has been developed by 
Crane Co. to insure more accurate seating and longer life. The valve uses 
a simplified ball-type seating mechanism instead of the customary disc. 


Carter Products Corp., producer of the Carlon pipe advertised on the 
facing page, advise that purchasers should specify Carlon “EF” pipe for 
potable water service. An otherwise similar pipe—Carlon “E’’—cannot 
be used to asisd liquids intended for human Set 


Marshall E. Cusic has been appointed district sales engineer of Chain 
Belt Co. for the Pittsburgh district, with headquarters at 1101 Grant Bldg.. 
Pittsburgh 19, Pa. 


Gene D. Sickert has been appointed works manager of the Peerless 
Pump Div. Indianapolis plant. He had held a similar position with Bolens 
Product Div.—another division of Food Machinery and Chemical Corp.— 
previously. 


(Continued on page 18) 


3 Money, Time and Labor PROOF 
Saving Features of “STERELATOR EFFICIENCY” 


UNIVERSAL’ 


CAST IRON PIPE 


Actual Users THE BEST PROOF OF ALL— 
Prove our claims that Everson SterElator8 are 
DEPENDABLE - SAFE - EFFICIENT 
Easy to operate at LOW MAINTENANCE COST. 
Everson SterElatorS METER-MIX-FEED Chlorine 
accurately for all water sterelizing requirements. 

Dope Cc Furnished for manual or automatic operation. 
E CENTRAL FOUNDRY COMPANY Everson SterElatorS utilize a high vacuum. 
386 POURTH AVENUE, NEW YORK 16, N. Y. The indicating FLOW METERS have a 10 to | ratio. 


Gentlemen: Send us information and catalog 


STREET 
an EVERSON MANUFACTURING CORPORATION 
Street, Chicage 10, Mincis 
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SEND 
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‘ Uf LARGE SPECIFICATIONS 
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INSTALL GUARANTEED 
CORROSIONPROOF CARLON PLASTIC PIPE 


< CARLON is the modern answer to the old problem of 
periodic replacement of corroded pipe in water and 
sewage lines. This remarkable new plastic pipe is guaranteed 
forever against rot, rust, and electrolytic corrosion. It has a 
projected service life more than double that of ordinary pipe, 
even under the most severe conditions. 
Flexible and extremely light in weight, CARLON is easier and 
more economical to install. Long sections can be handled by 
one man, who can lay the pipe and then make joints in two 
minutes. In addition, many fittings necessary for ordinary 
pipe are completely eliminated. 


CORROSIONPROOF + LIGHT WEIGHT «© FLEXIBLE 


These features make CARLON PLASTIC PIPE the outstanding 
water transmission development of the century. 


Write today for additional information, or 
call BRoadway 6565 for immediate service. 


CHECK CARLON SIZES + + LENGTHS + + WEIGHT + + STRENGTH 


— 
CALCULATED NORMAL 
SHIPPING 


LENGTHS 

CARTER PRODUCTS 
CORPORATION | 
"| 10126 MEECH AVENUE | 


25 ote. 
25 fr. st. CLEVELAND 5, OHIO 


© 

© 


oe 
a 
va 
| 
| x 
q 
(CP) 
/2 540 ib. 0.103 
3/4” | 350%. | 0140 
” 200 Ib. 0.181 
1 200 lb. | 0.267 it 
170 te. 0.445 ib F 
165 Ib. 09) 
115 223 i 
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Robert E. Stiemke, professor of sanitary engineering at Pennsylvania 
State College, will become director of the School of Civil Engineering, 
Georgia Institute of Technology, on September 1. He had previously held 
faculty posts at North Carolina State College and Wayne University, in 
addition to a consulting connection with Hubbell, Roth and Clark and 
posts with the U.S. Public Health Service during the war and the Corps 
of Engineers before it. He is currently Secretary-Treasurer of the Penn- 
sylvania Water Works Operators’ Assn., and has been an active force in the 
short schools for water and sewage works held annually at State College. 


A photoelectric recording turbidimeter which gives continuous read- 
ings of turbidity in water has been developed by General Electric Co., 
Schenectady 5, N.Y. Because its operation is based on the principle that 
turbidity varies in proportion to the ratio of scattered light to transmitted 
light through a liquid, the instrument measures only this ratio and will not 
be affected by changes in liquid color or voltage variations affecting the 
light source used. The range of the instrument may be set to cover any 
desired scale, with adjustable sensitivity. 


(Continued on page 22) 


Results Count 


os * MORE ECONOMICAL « EASIER TO HANDLE 
SUPERIOR RESULTS 


The use of Ferri-Floc in water supplies has several 
advantages over other coagulants now in use. 
Economy of operation is a great factor in the 
minds of prospective users, but, once used Ferri- 
Floc immediately shows its ability to produce a 
higher quality of water at a lower cost. 


ADVANTAGES OF FERRI-FLOC 


Coagulation is effective over a much wider pH range thon with alum. Color 

flocs may be formed in the very ocid range, where alum may not be employed 

On the other hand, true hydrated ferric oxide flocs moy be formed of pH 9-10, 

or even higher for the removal of turbidity ond mangonese 

The treme required for floc formation, conditioning, and settling is in mony cases 

consuderobly shorter thon that required for other coagulonts 

Filter runs hove been markedly increased in several cases 

Mangonese is successfully removed at pH volves above 9 

Effivents moy be produced which ore exceedingly low in both iron ond 

for free booklet on the od if 

of Ferri-Flec to Tennessee Corpore- Hydrogen sulfide is removed, ond taste and odor improved 

. Ferric floc does not seem to stick to sond grains to form mud bolls, and is 
subject to less “breaking through” on the filters. 


TENNESSEE CORPORATION 


Atlanta. Gear ockland 
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More than a Million LUDLOW HYDRANTS 


are Landmarks of Security! 


Simplified Servicing without digging 


To inspect or service a Ludlow 
Slide Gate Hydrant you'll need 
a wrench—that’s all. Just 
take off the top of the hydrant 
and lift out the stem, without 


unscrewing anything below 
ground. The entire mechanism, 
including the gate, bronze 
wedge nut and drip assembly 
is attached to the stem. 


LUDLOW FIRE HYDRANTS 


Shown here is the distinctive Ludlow List No. 90, now 
serving in thousands of cities and towns. It employs 
the famous Ludlow Slide Gate principle, and (in addi- 
tion to easy servicing) offers the following advantages: 


@ Quick Water with least possible shock and 
pressure loss. Proper shut-off without water 
hammer. 

@ Proper Drainage, automatically, at lowest 
point when closed. 

@ No Flooding. Wedge-locked when closed. 
Accidental breaking wil! not cause flood. 
Hydrant head breaks at ground line — is 
easily replaced without excavation. 


AWWA DOUBLE DISC GATE VALVES 


The parallel seated, double wedge type slide gate valve, 
developed and perfected by Ludlow, provides a number 
of essential benefits. 

@ Smooth, Positive Operation. Gates positioned 
directly opposite ports before wedging, and 
entirely unwedged before being raised. 

@ Positive Closure. Even after years of service in 
the open position; flexible-action gates self- 
adjusting to seats. 

@ Simplicity! Only 2 parts in the wedging mecha- 
nism! These are extra heavy with ample reserve 
strength and wear resistance for years of con- 
stant service. 


Made in sizes from 2” to 72”, N.R.S. and O.S.&Y. with 
all types of connections. 95-8 


VALVE 


LUDLOW 
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Without shock strength—or, for that matter——without all 

of the strength factors listed opposite—no pipe laid 100 years 
ago in city streets would be in service today. 

But, in spite of the evolution of traffic from horse-drawn 
vehicles to heavy trucks and buses—and today’s vast complexity 
of subway and underground utility services—cast iron gas 

and water mains, laid over a century ago, are serving in the 
streets of more than 30 cities in the United States and Canada. 
Such service records prove that cast iron pipe combines 

all the strength factors of long life with ample margins of safety. 
No pipe that is provably deficient in any of 

these strength factors should ever be laid in city streets. 

Cast Iron Pipe Research Association, 

Thos. F. Wolfe, Engineer, 122 So. Michigan Ave., Chicago 3. 


IRON PIPE 
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No pipe that is provably deficient in any of these 
strength factors should ever be laid in city streets 


SHOCK STRENGTH 


CRUSHING STRENGTH 


BEAM . STRENGTH 


BURSTING STRENGTH 


The toughness of cast iron pipe which enables 
it to withstand impact and traffic shocks, as 
well as the hazards in handling, is demon- 
strated by the Impact Test. While under 
hydrostatic pressure and the heavy blows 
from a 50 pound hammer, standard 6-inch 
cast iron pipe does not crack until the ham- 
mer is dropped 6 times on the same spot from 
progressively increased heights of 6 inches. 


The ability of cast iron pipe to withstand ex- 
ternal loads imposed by heavy fill and unusual 
traffic loads is proved by the Ring Compres- 
sion Test. Standard 6-inch cast iron pipe 
withstands a crushing weight of more than 
14,000 Ibs. per foot. 


When cast iron pipe is subjected to beam 
stress caused by soil settlement, or disturb- 
ance of soil by other utilities, or resting on 
an obstruction, tests prove that standard 
6-inch cast iron pipe in 10-foot span sustains 
a load of 15,000 Ibs. 


In fulljlength bursting tests standard 6-inch 
cast iron pipe withstands more than 2500 Ibs. 
per square inch internal hydrostatic pressure, 
which proves ample ability to resist water- 
hammer or unusual working pressures. 


SERVES FOR CENTURIES 
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(Continued from page 18) 


An analysis of the public water works construction program in 
Florida, as prepared by the State Board of Health, indicates that during the 
four-year period 1946-1949, 81 municipal projects were built at an esti- 
mated cost of over $12,000,000. Of these, 53 projects representing more 
than three-fourths of the cost involved plants and additions ; the remainder 
were distribution systems and extensions. Projects of other subdivisions 
totaled 54 during the same period, and brought the grand total of estimated 


cost to $12,795,869 

In addition to the completed projects, plans were approved in 1949 
for fourteen municipal construction programs—eight involving plants and 
additions and six involving distribution systems. The projects are ex- 
pected to cost over $6,000,000. All plans were approved by the Florida 


State Board of Health 


A revision to the “American Standard Safety Code for Identification 
of Gas-Mask Canisters” —the first in 20 years—specifies a color scheme for 
marking canisters intended for protection against chlorine gas. Copies of 
the code (K13.1-1950) are available from ASA, 70 E. 45 St., New York 
17, at 35¢ each 


John W. Mantz, industrial relations manager at the Painesville, 
Ohio plant of Diamond Alkali Co., has been appointed assistant general 
manager of the plant. Mantz joined the Diamond staff four years ago, 
after over 20 years with Mathieson Chemical Corp. 


A new model Hydrauger earth boring tool has been developed by 
Hydrauger Corp., Ltd., 681 Market St., San Francisco, Calif. Rapid drill 
ing of 2- or 2\-in. holes using air and water ts claimed for the machine, 
which is only 8 in. wide and weighs 150 Ib Hollow boring bars with 1 
in. diameter, through which service pipe can be drawn for installation, are 


used 


Strength 
self coutking Tightness 


Bonding 
‘very g of BOND-O is a Sealin 
bag of perfect jointing compound. siti: 


NORTHROP & COMPANY 


SPRING VALLEY, NEW YORK 


a 
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NEW POROUS MEDIA BOOKLET 


... the most complete 
available 


Here are 56 pages of 
invaluable information 


covering all fields 


of filtration 


and diffusion 


Yours for the asking is this comprehensive new booklet on porous 
ceramic media by CARBORUNDUM. It contains a wealth of useful 
material — including many charts, tables and photographs — which 
should make it ¢4e principal reference source for technicians in all 
fields of filtration and diffusion. It covers applications, design, 
specifications, installation and operation. The table below indicates 
the scope of information included. Write for your copy today 


Part 1—GENERAL DESCRIPTION AND PROPERTIES Part 2—FILTRATION 
Composition and Structure Underdrains — Water Filtration 
Grades Underdrains — Softening. and 
Solubility Demineralization 
Strength Underdrains — Special Uses 
Uniformity Diatomite Filtration 
Refractory Properties Direct Liquid Filtration : 
Porosity Direct Gas Filtration : 
Capillarity Miscellaneous Applications 
Density — Weight 
Part 3—DIFFUSION Part 4— PRODUCT SPECIFICATIONS 


Details of Underdrain Plates 
Specifications for Underdrain Plates 
Details of Filter Plotes 
Details of Filter Tubes 
Specifications for Filter Plates and Tubes 
Details of Diffuser Plates and Tubes 
Specifications for Diffuser Plates and Tubes 


Background and Applications 
Design of Tanks and Air Requirements 
D fuser Design 
Diffuser Types 
Diffuser Requirements 
Diffuser Grade and Permeability 
Pressure Loss 
Advantages of ALOXITE Diffusers 
Installation and Operation 


“Carborundum” and “ Aloxite” are registered trademarks which indicate 
manufacture by The Carborundum Company 


Dept. 0-60 
THE CARBORUNDUM COMPANY 
Refractories Division 
PERTH AMBOY, NEW JERSEY 
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Chemical Engineers’ Handbook. John H. Perry, ed. Me- 
Graw-Hill Book Co., New York (3rd ed., 1950) $15. 


An exhaustive revision of previous editions, this work features 
much fresh material and an enlarged size (74 by 94 in.) for its close 
to 2,000 pages which takes it out of the “handbook” class in all but 
name. Among the sections which have been heavily revised or which 
are new are those on flow of fluids, spray ponds and cooling towers, 
accounting and cost finding and movement and storage of materials. 
Numbers denoting each of the volume’s 30 major sections are thumb- 
indexed to facilitate reference, and so is the index itself. A staff of 
over 140 specialists are responsible for the wealth of informative ma- 


terial contained 


Groundwork for Action. Morris Llewellyn Cooke et al. No. 3 
in Bold New Program” Series. The Public Affairs Institute, Wash- 
ington, D.C. (1950) 50¢. 


¢ 


This paperbound book, the third of eight studies on the poten- 
tialities and problems of President Truman’s Point Four program 
for technical aid to underdeveloped lands, is concerned with the area 
by-area needs and opportunities for American engineers, technicians 
and investors in implementing the program. It also outlines and 
estimates the cost of plans for setting the plan in motion. The senior 
author is chairman of the President’s National Water Policy Com- 


mission 


Simplified Municipal Accounting: A manual for smaller gov- 
ernmental units. Municipal Finance Officers Assn., Chicago (1950) 


$3.25 


This httle volume of only 162 pages, prepared by the society 
which, together with A.W.W.A., is responsible for the Manual of 
Hater Works Accounting, is intended for the smaller community. It 
contams a review of fundamental accounting principles and describes, 
with illustrative tables, examples and printed forms, the necessary ac- 
counting statements and records, the accounts themselves, journal 
entries, and budgets. A chapter on public utility accounting is 
included 
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BLACK & VEATCH 
Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 


Water Supply Purification and Distribution; 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 

Water, Sewage and Industrial Waste Problems | 

Airfields, Refuse Incinerators, Power Plants 

: Industrial Buildings : Electric Lighting and Power Generation, 

City Planning Reports Valuations 1 
Laboratory ransmission and Distribution; Sewerage anc 

Sewage Disp sal; Valuations, Special 


121 S. Broad St. Philadelphia 7, Pa. Investigations and Reports 


Cras. B. Burpice Louis R. Howson BLACK LABORATORIES, INC. 


Donato H. 
ALVORD, BURDICK x HOWSON Consulting Engineers and Chemists 
Engineers 
Water Water Purification, Flood 
CONTROL— RESEARCH 


Generation 


on all problems of 


Water, Sewage and Waste Treatment 


Geincoville, Fle. 
A. W. W. A. CLINTON L. BOGERT 
ASSOCIATES 
BMembership Certificate Consulting Engineers 


Membership certificate, x ll in., suit- c L. B 
Linton L. Boorerr VAN OGERT 
able for framing, J. M. M. Grete Rosert A. Lincoin 
Submit name exactly asit should appear Donato M, Dirmars P. AckeRMAN 
on certificate, Water and Sewage Works 
Refuse Disposal Industrial Wastes 


bed Works iation, Inc. Drainage Flood Control 
500 Fifth Avenue New York 18, N. Y. 
| 624 Madison Avenue New York 22, N. Y. 


CARL A. BAYS & ASSOCIATES | BOWE, ALBERTSON 
& ASSOCIATES 


Geologists Engineers Geophysicists 
Engineers 


Industrial Consultants 
Sewerage—Sewage Treatment 

Water Supply —Purification 

Office and Laboratory —308 N. Orchard St. Refuse Disposal— Analyses 
Valuations— Reports— Designs 


Mail Address—P.O. Box 184 
nie 110 Williams Se. 2082 Kings Highway 
Urbane, New York 7, N.Y. FeieGeld, Conn. 


RT AND JOST 


A. S. BEHRMAN BUCK, 'SEIFE 


Water Treatment Warer Disrosar— 
Hypravitc DeveLorpm Ents 


lon Exchange Processes and Materials Reports, Investigations, Valuations, Rates, 
Patents Design, Construction. Operation, Manage- 
ment, Chemical and Biological Laboratories 


9 S. Clinton St. Chicago 6, Ill. 112 B. 19th St., New York 3, N. Y. 
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BURGESS & NIPLE 


Consulting Engineers 
hatablished 1008 


Water supply, treatment and distribution 


Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airporta Municipal 


Super 
384 EB. Broad Se. Columbus 15, Ohio 


BURNS & McDONNELL 


Consulting and Designing Engineers 


Water Work« 
Reports, Deagns, 
Investigati ns 


Light and Power, Sewerage, 


raisals, Rate 


Cleveland, Ohio 
1404 E. 9th St. 


Kansas City, Mo. 
P.O. Box 7088 


JAMES M. CAIRD 


tablished 1808 


C. Currros, H. A. Bennerr 
Chemist and Bacteriologist 
WATER ANALYSIS 
PESTS OF FILTER PLANTS 


Cannon Bldg. Troy, N. Y. 


CAMP, DRESSER & McKEE 


Consulting Engineers 
W ater 

and Wastes 

Flood Control 


Treatment 


6 Beacon St. Boston 8, Mass. 


THE CHESTER ENGINEERS 


ster & 


In 


vestiga 
Valuations and Rates 


210 E. Park Way at Sandusky 
PITTSBURGH 12, PA. 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply —Sewerage 


Flood Control & Drainage— Bridges 
Ornamental Street Lighting— Paving 


Light & Power Plants—Appraisals 


351 E. Ohio Se. Chicago 11 


DE LEUW, CATHER & COMPANY 


Sewerage 
Highways 


Water Supply 
R ulroads 


Grade Separations— Bridges—Subways 
Transportation 

os 
Appraisals 
onstruction 


Investigations — Reports 
Plans and Supervision of ¢ 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles FE. Spofford Ralph W 
John Aver Wi um I Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
WarTer SUPPLY AND Disrrint TION DRAINAGE 
and Sewice 


Horne 


Valuations 
achion 


New York 


O. S. FENT 


Consulting Ground Water Geologist 


Investigations Reports Designs 


Supervision of Constr 


Boston 


Water Supply Surveys 
Complete Test Drilling Service 


Box 477 Salina, Kansas 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 
Engineers 


Water Work 
strinl Wastes 


Sewerage 

irbage Disposal 
Airy Flood Control 
wn Planning Appraisals 
Investigations & Reports 


Harrisburg, Pa. 
Pittsburgh, Pa. 


Reid 
mr fees 


Scranton, Pa. 


G. L. GEISINGER 


Consulting Engineer 


Treatment— Filtration 


Water Works 


Design —Operation— Reports 


Laboratory Analysts 


122 Elliott Ave., W. Seattle 99, Wash. 
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GILBERT ASSOCIATES, INC. 


Engineers and Consultants 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington (contd.) 
Houston Philadelphia j 


IVAN M. GLACE _ HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, Associate 


Consulting Sanitary Engineer 

Consultants to Municipalities since 1920 

Water Supply and Purification 

Sewerage, Sewage and Industrial 
Wastes Treatment 

Design, Constr potion & Supervision of Public Buildings, Surveys and Appraisals 

Operation 

Service 


Water, Sewerage, Paving, Power Plants, Airports, 


241 Sheridan Rd. 521 Sexton Bldg. 
1001 N. Front St. Harrisburg, Pa. Menominee, Mich. Minneapolis 15, Minn. 


GREELEY & HANSEN HORNER & SHIFRIN 
Consulting Engineers 


W. W. Horner 8. W. Jens 
H. Shifrin E. Bloss 
V. C. Lisecher 
Water Supply —Airports—Hydraulie Engineer- 
Flood Control, Drainage, Refuse Disposal ing — Sewerage — Sewage Treatment— Munici- 

pal Engineering— Reports 


220 S. State Street, Chicago 4 Shell Building St. Louis 3, Mo. 


Engineers 


Water Supply, Water Purification 


Sewerage, Sewage Treatment 


Guide Books to the Field ROBERT W. HUNT CO. 
Inspection Engineers 

Send for your free copy of “A List of i i na 
A.W.W.A. Publications, listing books, Inspection and Test at Point 
manuals and specifications published of Origin of Pumps, Tanks, 

by the Association. Conduit, Pipe and Accessories 


5 W. Jackson B 
American Water Works Association, Inc. 4, Ii. 


500 Fifth Avenue New York 18, N. Y. and Principal Mfg. Centers 


JONES, HENRY & 
HAVENS & EMERSON SCHOONMAKER 


W.L. HAVENS EMERSON (Forme: 
4. A. PF. € Fr. W. Jones Sense & 


Consulting Engineers 


Water, Sewage, Garbage, Industrial Water Works 
Wastes, Valuations—Laboratories | Sewerage & Treatment 


Leader Bidg. Woolworth Bldg. Waste Disposal 
CLEVELAND 14 NEW YORK 7 | Security Bidg. Toledo 4, Ohio 


CHARLES HAYDOCK MORRIS KNOWLES, INC. 
Consulting Engineer 


Water Works and Sanitation Industrial Wastes 


Consulting Sanitary Engineers 


Engineers 


Water Supply and Purification, 


Design, Construction, Operation and Management 
Sewerage and Sewage Disposal, 


Reports and Valuations 
Industrial Wastes, Valuations, 


2314 Girard Trust Co. Bidg. Laboratory, City Planning. 
Broad St. & S. Penn Square 
Philadelphia 2 Park Building Pittsburgh 22, Pa. 
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Seruices 


(contd.) 


R. M. LEGGETTE 
Consulting Ground Water Geologist 


Water Supply Salt Water Problems 


Dewatering Investigations 


Recharging Reports 


S51 Pitth Avenue New York 17, N. Y. 


Roberto Meneses Hoyos & Co. 


Ground Water Engineers 


Water Supply Geophysics 


Fest Drilling Flow Tests 
splorations Reports 


Demgn, Valuations & Supervision 


Reforma 12 Mexico City 


Look to the Journal 
Advertising Pages 


for guidance when you require professional ser- 
yiees or water works products A condensed 
“Buyers’ Guide” appears in the final pages of 
this issue 

American Water Works Association, Inc. 
500 Fifth Avenue New York 18 N. Y. 


METCALF & EDDY 
Engineers 
Water, Sewage. Drainage, Refuse 
and Industrial Wastes Problems 
Airfields Valuations 
Laboratory 


Statler Building 111 Sutter Se. 
Boston 16 San Francisco 4 


THE H. C. NUTTING COMPANY 


Engineers 


Water Distribution Studies 
Water Waste Surveys 
Trunk Main Surveys 


Meter and Fire Flow Test 


4120 Airport Road Cincinnati 26, Ohio 


Parsons, Brinckerhoff, Hall & Macdonald 
G. Gale Dixon, Associate 
Engineers 


Dams Water Works Sewerage 
Airports Bridges Tunnels 
Traffic & Transportation Keports Highways 
Subways Foundations 
Harbor Works Valuations 
Power Developments Industrial Buildings 


$1 Broadway, New York 6, N.Y. 


— 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Macoots Praxte 
Kicnanp Hazen 


Exnesr W. Warriock 
G. G. Wenner, Jr. 


Investigations, Reports, Plans 


Supervision of Construction and Operations 
Appraisals and Kates 


New York 18, N. Y. 


| 


| 25 W. 43rd Se. 


THE PITOMETER COMPANY 
Engineers 
Water Waste Surveys 
Trunk Main Surveys 


Water Distribution Studies 


Penstock Gaugings 


50 Church St. New York 7, N. Y. 


Professional Cards in the 
1950 A.W.W.A. 
MEMBERSHIP DIRECTORY 


A must for water supply consultants 
Resery e your space now 


American Water Works Association, Inc. 
500 Fifth Avenue New York 18, N. Y. 


LEE T. PURCELL 
Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes; Investigations 
& Reports; Design; Supervision of 
Construction & Operation 


Analytical Laboratories 


1 Lee Place Paterson 1, N. J. 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification, 
Sewage Treatment, Plant Supervision, 
Industrial Waste Treatment 


Laboratories for Chemical and Bacteriological 
Analyses 


369 B. 149th Se. New York 55, N.Y. 


4 


28 Val. 42, No.6 
| 
| 
| 
| 
_ 


June 1950 


PROFESSIONAL 


SERVICES 


29 


RIPPLE & HOWE 


Consulting Engineers 
Bb. V. Howse 
Reports 


Supervision 


J 


Appraisals 
Desgn 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


426 Cooper Bidg., Denver 2, Colo. 


NICHOLAS A. ROSE 


Consulting Ground Water Geologist 


Investigations 
Reports 
Advisory Service 


1309 Anita Ave. Houston 4, Tex. 


RUSSELL & AXON 
Consulting Engineers 


F. E. Wenozr 
Joe Jr. 


5 
Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisals 
408 Olive St. Municipal Airport | 
St. Louis 2, Mo. Daytona Beach, Fla. 
Engineers 
Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 


Stream Pollution Reports, 


Utilities, Analyses 


South Carolina 


Greenville 


STANLEY ENGINEERING 
COMPANY 


Waterworks 
Drainage 
Airports 


sewerage 
Floed Control 
Klectric Power 
Hershey Building 
Muscatine, la. 


| 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers | 
Water Supply 


Sewerage Waste Disposal 


Structural 


Mechanical 


Surveys Reports Appraisals 


209 South High St. Columbus, Ohio 


Senuices 


(contd.) 


WARD & STRAND 
Engineers 

Water Power 

Drainage 


Industrial Building 


Sewerage 
Industrial Wastes 


Paving 


1 W. Main Sc. Madison 3, Wis. 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construe- 
tion and Operation; Valuations 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
ete., in all Water Works and Sewerage 


Problems 


89 Broad St. Boston, Mass. 


WHITMAN, REQUARDT 
& ASSOCIATES 
Engineers Consultants 


Civil Structural 
Mechanical 


Sanitary 
Electrical 
Reports, Plans, 
Supervision, Appraisals 


1304 St. Paul St. Baltimore 2, Md. 


WILLING WATER 
Public Relations Consultant 


Willing Water cartoons available in low-cost 


blocked eleetrotypes and newspaper mats for 


use in building public and personnel good will. 
Send for catalog and price list 


American Water Works Association, Inc. 
500 Fifth Avenue New York 18, N.Y. 
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AMERICAN 
WATER WORKS 


ASSOCIATION 


NEW MEMBERS 
Applications recewed 1 pril I to 30, 1950 


Public Works, 28 
(Jan. '50) MP 


San Antonio 


Adair, Duncan L., Supt, 
Pearl St., Sidney, N.Y 


Adams, ©. Donald, see 
Water Co 


Advance Munic. Water Utility, Richard DD 
Caldwell, Supt., Advance, Ind. (Corp 
M. Apr. M 


Alexandria Board of Public Works, | ames 


I Rudd, Supervisor, Water Dept., 
\Mlexandria, Minn. (Munic. Sv. Sub 
\pr. 

American Oil & Supply Co., Edgar | 
Hoffman, Vice-Pres. & Treas., 238 
Wilson \ve Newark 5, N (Asso AY 
\pr. 

Anderson, Felix A., Partner, Clark, John 
son & Anderson, 713 Community Na 
tional Bank Bldg Pontiac, Mich 
\pr. ‘50 VP 

Arp, Robert S., Supt., Water Treatment 
Plant, Adair Village, State Board of 
Higher Education, Corvallis, Ore. (Apr 
"sO 

Ballard, Lawrence L., \sst. Engr, Field 
Constr., Washington Suburban San 
Com., Hyattsville, Md. (Apr. "50 

Barney, A. C., Indus. Sales Ener., Crane 
Co., 624 | Ist St., Wichita, Kan 
(Apr. ‘50 

Barron, Donald Wyant, I’res. & Ener. 
Albert F. Ganz, Inc., Sth Ave., 
New York 17, N.Y. (Apr. ‘50 V 


MEMBERSHIP CHANGES | 


m Pade 


ol. 42,N0.6 


Berry, W. R., Supt., Valley 
Center, Kan. (Apr. '50) M 

Biggs & Co., J]. F. Biggs, Pres., 1401-03 
Lamar St., Box 179, Wichita Falls, Tex. 
(Assoc, M. \pr "50) 

Biggs, J. E., see Biggs & Co. 

Blakely, Jones Hoyt, Jr., \sst. Chemist, 
Union Bleachery, Box 900, Greenville, 
S.C. (Apr. P 

Blomgren, Carl Virgil, Public 
Engr., State Dept. of Health, 
\ve., Council Bluffs, lowa (Apr. 


Bolgrien, Alvin F., Dist. Mer., 
Power & Light Co., Beloit, 
'50) MPR 

Bremerton Water Dept., 1). B. Wheaton, 
Comr of Publi Works, City Hall, 
Bremerton, Wash, (Corp. M. Apr. '50) 


Briley, Harold D., \ ice-Pres., Briley, Wild 
& Assoc., Cons. Engrs., 8 N. Wild Olive, 
Daytona Beach, Fla. (Apr. PR 

Brown, Wayne T., Water Inspector, 
Northern Pacific Ry. Co., Livingston, 
Mont. (Apr. '50) PR 

Burns, Fred R., Head Power 
Operating Engr., Dept. of 
Supply, 10100 E. Jefferson Ave., 
14, Mich. (Jan. M 

Caldwell, Richard D., 
Water Utility 

Carpenter, Charles L., Sales Engr., 


Water Dept., 


Health 
544——5Sth 
P 


W isconsin 


Wis. (Apr. 


Plant 
Water 
Detroit 


see Advance Munic. 


Inger- 


soll-Rand Co., 1460 E. 4th St., Los 
\ngeles 33, Calif. (Apr. 'SO) M 

Chastain, Homer Leon, Supt., Muni 
Water Works, County Bldg., Decatur, 
Ill. (Apr. '50)) M 

Cochrum, G. Wesley, Meter Shop Fore- 
man, Water Dept., 812 E. 15th St., 
Winfield, Kan. (Apr."50)) M 

Cole, James Waugh, Water Chemist, 
Baltimore & Ohio R.R., Mt. Clare, 
Baltimore 23, Md. (Apr. P 


Collins, George M., see Honolulu Board 


of Trustees 
Crossley, Alfred, Jr., Owner, 
Water Service Co., 510 Central 
Fairbault, Minn. (Apr. P 
Cuevas, Sergio, see Puerto Rico Aqueduct 


Culligan Soft 
\ve., 


& Sewer Authority 

Daley, John J., City Ener., Cut Bank, 
Mont. (Apr. 

Dietrick, John A., Jreas. & Gen. Mer., 
Northern Cambria Water Co., 3704 N. 


2nd St., Harrisburg, Pa. (Apr. M 


Membership Changes | 
| 

= 

4 
= 

be 
4 

/ 


ignposts of Frogress 
in BETTER WATER STORAGE 


FORT WORTH 
WATER 


PITTSBURGH * DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


CHICAGO (3), 1228 First National Bank SEA 


CY fn => 
/, OMMUNity ig Marked With distinction by P.DM 
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(Continued from page 30) 


Duffy, J. T., Jr., Contractor & Sales 
Repr., United Eng. Co., Hotel 
Antlers, Indianapolis, Ind. (Apr. '50) 

Eller, Dwane I., Chief Operator, City 
Water Plant, Junction City, Kan. (Apr. 
P 

Etcheson, Clarence, ser Jamestown, Town 
ol 


Fredendall, Mercer W., Myr., W. & 
B. P. Sanders, Inc., 336 W. 2nd St., 
Claremont, Calif, (Apr. '50) M 


Gardner, J. R., Asst. Ener., Warren & 
Van Praag, Inc., 253 S. Park St., 
Decatur, Hl. (Apr. 


Garnell, Michael A., San. Chemist, Dept. 
of Water Supply, Filtration Plant, 
Water Works Park, Detroit, Mich 
(Apr. '50) P 


Gaudry, Edwin, Mirs. Agent, Stanton 
Ironworks, 75 St. Louis St., Quebec, 
Que. (Apr. 


co 


Grossman, Irving, Student, Johns Hopkins 
Univ., Dept. of San. Eng. Baltimore 18, 
Md. (Jr. M. Apr. "50) PR 


Gundershaug, John N., Supt. of Utilities, 
City Hall, Alexandria, Minn. (Apr. 
MP 

Hardin, L. G., Machinery Dealer, 2409 
Myrtle St., Alexandria, La. (Apr. '50) 

Harris, John S., Instructor, Filtration 
Plant Operator, U.S. Penitentiary, Mc- 
Neil Island, Box 250, Steilacoom, Wash, 
(Apr. 

Hartzell, William Robert, Water 
ment Plant Operator, 
Works, 210 N. Romona Ave., 
thorne, Calif. (Apr. P 

Helmers, E. Neil, Engr., Eng. Service 
Div., E. I. du Pont de Nemours & Co 
Wilmington 98, Del. (Apr. '50) 

Herington, City of, nos Purcell, Utilities 
Supt., Herington, Kan. (Corp. M 
Jan. '50) M 

Hoffman, Edgar F., see American Oil & 
Supply Co. 

Hoge, John C., see Lafayette, City of 

Holdsworth, K. G., Chairman, Water 
Works Committee, Corp. of Town of 
Milton, Milton, Ont. (Apr. 50) 

Honolulu Board of Trustees, George M. 
Collins, Pres., Bernice P. Bishop Estate, 
Box 3406, Honolulu 1, Hawaii (Corp 
M. Apr 


lreat- 
Water 


Haw- 


Ide, Leslie E., Secy.-Treas., 
Corp., 13118 Wayzata Blvd., 
apolis 16, Minn. (Apr. '50) P 

Inbody, Wayne, Chem. Engr., Diamond 
Alkali Co., Tech. Service Div., Paines- 
ville, Ohio (Apr. '50)  P 

Jakaitis, B. L., Supt., Water Works, North 
Chicago, Ill. (Apr. '50) 

Jamestown, Town of, Clarence Etcheson, 
Supt., Water Works, Jamestown, Ind. 
(Corp. M. Apr. ’50) M 

Johnson, Russell L., Engr. in Charge, 
Northern Peninsula Office, State Dept. 
of Health, Escanaba, Mich. (Apr. '50) 
MP 

Johnson, William Duke, Owner, Culligan 
Soft Water Service, 799 Market St., 
Meadville, Pa. (Apr. '50) 

Johnston, Donald Percy, Supt., Water 
Dept., Bangor, Me. (Apr. '50)  M 

Jorgensen, Alfred W., \sst. Supt., Cres- 
centa Mutual Water Co., 3730 Glen- 
wood Ave., Verdugo City, Calif. (Apr. 
M 

Kiger, Leon, Mgr., Water Works Utility, 
Bourbon, Ind. (Apr.  M 


lart-Ide 


Minne- 


Klenda, Theodore J., Indus. Sales Engr., 


Crane Co., 624 E. Ist 
Kan. (Apr. P 

Korthauer, Armin W., \Water Supt., 120 
Garden St., Bensenville, Il. (Apr. 

Kubitschek, Ray, Salesman, Salina Supply 
Co., 302 N. Santa Fe, Salina, Kan. (Apr. 
*50) 

Lafayette, City of, Utilities System, John 
C. Hoge, Mgr., City Hall, Lafayette, La. 
(Munic. Sv. Sub. Apr. '50) MP 

Landis, William Richard, Partner, Ser- 
geant & Landis, 309 United Office Bldg., 
Niagara Falls, N.Y. (Apr. '50) PR 

Langston, C. E., see Mission, City of 

Leoti, City of, Oliver Strecker, Water 
Supt., Leoti, Kan. (Munic. Sv. Sub. 
Apr.'’50) M 

Litchfield, City of, Utilities Dept., William 
E. Steinberg, Head of Water Dept., 310 
Armstrong, S., Litchfield, Minn. 
(Munic. Sv. Sub. Apr. MP 

Lucas, Joseph, see Spring Valley, City of 

Lucker, Le Roy V., Chemist, Water Plant, 
Great Falls, Mont. (Apr. '50) P 

Maneri, Charles Salvatore, Jr. San. Engr., 
State Dept. of Health, 510 Terminal 
Bldg., Rochester 14, N.Y. (Apr. '50) 
PR 


St., Wichita, 


(Continued on page 34) 
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What’s the Value of 


HIGH PRECISION 
IN MANUFACTURE 


Precision is a very important requirement by the Layne organiza- 
tion. It is the only feature that can adequately support skillful engi- 
neering and top quality materials. The results of high precision are, 
smoother operation, greater quantities of water and lower upkeep cost. 


All well water systems are complicated under ground construc- 
tion projects that require much more than ordinary skill. Fortunately 
Layne has an abundance of real “know how” that came from years 
of world wide experience. When they plan a well water system, 
furnish the pumps and do the work complete, you get a thoroughly 
dependable job that provides years and years of fine service. 


If your plans call for more water in 1950, why not call in Layne 
first, and obtain the value of their proved “know how” and the sat- 
isfaction of dealing with a firm of highest reputation. For catalogs, 
bulletins etc., address 


LAYNE & BOWLER, INC. 
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McCandless, Lee, 
Hersey Mfg. Co., 
Temple City, Calif 

McDaniel, L. A., Water Supt., 
Kan. (Apr. 

McDonald, Hayward City 
Supt. of Water System, 1091 
Napa, Calif (Apr "SC 

McLaughlin, W. J., Draftsman, Dept 
Transport, Air Services Branch, 

Bidg., Wellington St., 
tawa, Ont. (Afhl. Apr. '50 

McNeely, Harry R., Jr., Utilities Engr., 
Caterpillar Tractor Co., Ii 
(Apr. '50) MPR 

Mearns, William, II, 
Development Co., Box 
(Apr. MPR 

Meier, E. Bruce, \«st 
Univ. of Nebraska 
(Apr. '50) PR 

Metcalf, Ralph L., boner 
Municipal 
Fla. (Apr 

Mission, City of, 
Supt 1101 
Tex. (Corp \l 


Meter Repairman, 
1812 Hermosa Drive, 
(Apr. '50 
We tmore, 


& 
Sth St., 


Temporary 


Peoria, 


Standard Oil 


121, Linden 


Eng 
Neb 


Prof. of Civ 
Lincoln, 


Russell & Axon, 
Beac h, 


Airport, Daytona 

Langston, Water 
\ve., Mission, 


VP 


Conwa 


\pr. 


Montgomery, Kenneth Hugh, Supt, Corp 


Hall, 


of of Kimberieyv, City 


J. F., Distr 


Junction City 


Water 
\pr 


Moyer, Fore man, 
pt 
Vf 

Mraz, Frank J., \ illic 
Wabash \ve 
SO 


Kan 


137th St. & 
Hl. (Ape 


Mer.., 


Rive rdale 


Water 


lex 


Munson, 
Works 

Nay, Glenn ©., 
[ist 


Allen S., Supt 

MeGregor Jan 

ee Shafter Public Utility 

Neese, L. Vincent, Salesman, Hersey Mig 
Co., R11 | NMorehe id ( harlotte, 
\pr. 

Nickerson, Malcolm H., bong: 
Mutual ré 
607 Sterling 

Ont 


Factory 
Div., 


ne 


372 Bay 


Insurance Cos., 
lowe 
\pr. '50) M 
Alexander Hamilton, 
Water De pt., Utility 

\lta. (Apr. "50 
O'Day, Leo, Supt., Water Works, Village 
of Mahtomedi, Route 9, St. Paul 10, 
Minn. (Apr WP 


loronto 1 
\sst. 
Blde., 


Nicolson, 
Calgary, 


"SO 


(( ontmued 


on 


Oyler, Willie Forrest, \cting Director of 
Utilities, 1805 Chestnut, Colorado City, 
Tex. (Apr. UPR 

Palevsky, Gerald, Instructor in Civ. Eng., 
New York Civ. Eng. Dept., 
University Heights, New York 
N.Y. (Apr. 

Palmer, Vernon John, Chief Ener., Bruner 
Corp., 2318 N. 30th St., Milwaukee 10, 
Wis. (Apr. 

Perry, Guy A., Supt., Water 
Creston, lowa (Apr. °50 

Phillips, William Fred, Sales 
Byron Jackson Co., 2300 | 
Box 2017 Terminal Annex, Los Angeles, 
Calif. (Apr. '50 

Pittman, Claud, Supervisor, Water Works, 
MecCaysville, Ga \pr. 

Polak, Louis, see Recording & Statistical 
Corp. 


Univ., 


53, 


Works 


Engr., 
Vernon, 


Poundstone, Arthur, see Rochester Water 
pt 

Prescott, M. H., Cit, 
rent, Sask. (Apr. 

Proctor, G. E. M., |r. Engr., Proctor, Red- 
fern & Laughlin, 11 Jordan St., 
Ont \pr "SO 

Puerto Rico Aqueduct & Sewer Au- 
thority, Sergio Cuevas, Exec. Director, 
Box 2832, San Juan, Puerto Rico (Corp 
M. Apr. "50 

Purcell, Enos, see Herington, City of 

Randall, Jacob es Field 
Water Survey Div., Box 
Il \pr.'50) R 

Randall, Melvin Lee, Uulity Officer, 
Water Dept., 422 W. Poplar, Olathe, 
Kan. (Apr. V/ 

Recording & Statistical 
Polak, Mer., Public Utilities, 
\ve., New York 13, N.Y. 
\pr 's0 

Reich, Charles, Water Supt., 
Il. (Apr. "50 WR 

Rezanka, George C., Resident Chemist, 
Sinclair Refining Co., 3500 Indianapolis 
Blvd., East Chicago, Ind. (Apr. '50 P 

Rice, G. Albert, Field Engr., Fischer & 
Porter (Canada) Ltd., 964 Eglinton 
\ve., Toronto 10, Ont. (Apr. '50 

Rieser, Douglas Alois, Asst. Engr., 
Chicago, Milwaukee, St. Paul & Pacific 
R_R. Co., 809 Union Station, Chicago, 
Il. (Apr. WP 


hadge 36) 


Engr., Swift Cur 


loronto, 


State 
Joliet, 


Engr., 
1086, 


Louis 
6th 
M 


Corp., 
100 


\ssoc, 


Oak Lawn, 
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TAKE INVENTORY - 


DOES YOUR EQUIPMENT contro! 

yy gos in the dry, non-corrosive state — or 

its vital ports, including the important inlet 

a require expensive maintenance because they 
a operate in a corrosive, wet chlorine atmosphere @ 

noes YOUR EQUIPMENT work the some winter 

and summer — or do you need o hot water supply 

or temporery water heaters to overcome chlorine 
hydrate problems during cold-water seasons c 


DOES YOUR EQUIPMENT avitomatically prevent 


bothersome chlorine odors — er do you waste a lot 
of water to prevent troy-produced odors 

DOES YOUR EQUIPMENT hove on easy-to-seal 
chlorine flow-system — or do you have to check 
bothersome stuffing boxes and other leak-likely 
devices ’ 
DOES YOUR EQUIPMENT hove o positive chlorine 


flow indicator — or does it have an indicator that 
shows “head” . . . that indicates flow even when 
no chlorine is being fed 


The extra features of Builders Chlorinizers look 
mighty good when you compare chlorine gos 
feeders. Be sure to get these features on your new 
or replacement equipment by specifying BUILDERS. 
For Bulletins and engineering information, address 
Builders-Providence, Inc. (Division of Builders Iron 
Foundry), 365 Harris Ave., Prov. 1, R. |}. 


BUILDERS PRODUCTS 
The Venturi Meter * Propeloflo and Orifice Meters * 
Kennison Nozzles * Venturi Filter Controllers and 
Gauges * Conveyoflo Meters * Type M and Flo-Watch 
Instruments * Wheeler Filter Bottoms * Master Con- 
trollers * Chlorinizers — Chlorine Gas Feeders * Filter 
Operating Tables * Manometers * Chronoflo Telemeters 


BUILDERS IRON FOUNDRY 


BUILDERS «PROVIDENCE 
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MEMBERSHIP 


CHANGES 


(Continued from page 34) 


Rochester Water Dept., Arthur Pound- 
stone, Rochester, Ind. (Corp. M. Apr 
'SO) MP 


Rudd, James L., see Alexandria Board of 
Public Works 


Rude, Kermin, Supt. of Water Filtration, 
City Light & Water Dept., 
Falls, Mont. (Apr. '50) MP 

Rule, Ronald, Supt., Public 
Batavia, Ill. (Apr. M 


San Antonio Water Co., C. Donald Adams, 
Mer., 139 N. Euclid Ave., 
Calif. (Corp. M. Apr. '50)) M 


Schmaling, Ralph, Supt., Water 
428 Jefferson St., Burlington, 
(Apr. 


Schultz, Carl J., Pres., Schultz-Forster 
Assoc., Inc., Burdett Bldg., Troy, N.Y. 
(Apr. '50) P 

Shafter Public Utility Dist., Glenn O. Nay, 
City Hall, Shafter, Calif. (Corp. M. 
Apr. MR 


Sheaffer, M. Clyde, Attorney-at-Law, 17 
N. Front St., Harrisburg, Pa. (Apr. 50) 
M 


Smith, H. F., Engr., Illinois Water Survey 
Div., Box 232, Urbana, Ill. (Apr. ‘50 


Sneddon, Alexander Wilson, Asst. City 
Engr., Corp. of City of Vancouver, City 
Hall, Vancouver, B.C. (Apr. 


Sortor, Charles H., Sales Mer., Peerless 
Pump Div., Food Machinery & Chemi 
cal Corp., Fresno, Calif (Apr. '50) R 

Spring Valley, City of, Joseph Lucas, 
Supt. of Public Works, City Hall, Spring 
Valley, Hl. (Corp. M. Apr. WP 

Stallworth, B. E. R., Water Supt., 308 S 
Rice St., Bellaire, Tex. (Apr. '50) 

Steinberg, William E., see Litchfield, City 
ol 

Stenehjem, Julian Sidney, Field 
Che Bristol Co., 253 Plymouth Bldg., 
Minneapolis, Minn. (Apr. 

Stewart, Ora D., Mayor 
(Apr. 

Stivarius, A. F., Dist. Public Health Engr., 
State Board of Health, Municipal Bldy., 
Elkhorn, Wis. (Apr. '50) 

Stone, Raymond V., Jr., Research San 
Ener., San. Eng 
Univ. of California, 
(Apr. "50 


(ranite 


\W orks, 


Upland, 


Dept 
Wis 


Gsrainheld, Kan. 


Resear h Projec 


Berkeley, Calif. 


(( ontinued 


Strecker, Oliver, see Leoti, City of 


Taylor, Harvey Walter, San. Engr., Div. 
of San. Eng., State Board of Health, 
Helena, Mont. (Apr. MP 


Venrick, Robert, Supt., Water Dept., 
Mechanicsburg, Ohio (Apr. M 


Vogel, Jacob Henry, Asst. Engr., Wash- 
ington Suburban San. Com., Hyatts- 
ville, Md. (Apr. M 

Volkmann, Harold R., Supt. of Utilities, 
Light & Water Dept., Clay Center, 
Kan. (Apr.'50) M 

Warner, Raymond A., Field Supt., 

Metropolitan Water 
Road Com., 

Detroit, Mich. 


Wayne 
Dist., 
3800 
(Apr. 


County 
Wayne 
Barlum 
50 

Wellman, H. C., Supt., Water Dept., City 
Hall, Gladstone, Ore. (Apr. '50 

Westcott, Ralph M., Partner, Pomeroy & 
Westcott, 660 S. Fair Oaks Ave., 
Pasadena 2, Calif. (Apr. "50 

Wheaton, D. B., see Bremerton 
Dept 

Whiteside, William Minder, Sales Ener., 
Hersey Mfg. Co., 420 E. 3rd St., Los 
\ngeles, Calif. \pr "50 UPR 

Williams, Walter E., Student, Univ. of 
Minnesota, 145 Melbourne Ave., Minne- 

M. Apr. '50) 

Water Dept., Water 

\pr. '50) 


County 
lower, 


Water 


apolis, Minn. (Jr 
Yates, H. B., Supt., 
Works, 


Princeton, Ky 


REINSTATEMENTS 


Cardwell, Edward C., Repr., The Dorr Co., 


4917 N. Karlov Ave., 
July 

Culpeper, Town of, Rk. W. Huffman, Town 
Mer., Culpeper, Va. (Corp. M. Oct. 
Culter, L. W., Cons. Engr., 
Miami 38, Fla. (Apr. ‘34 
Gullo, Stephen J., Product Control, Pepsi- 
Cola Co., 3 W. 57th St., New York 19, 
N.Y. (Jan. 

Huffman, R. W., see Culpeper, Town of 

Hughey, George E., Jr., San. Engr. in 
Charge of Plants, Water Dept., States- 
ville, N.C. (Oct. '41) MP 

Wardle, James McClure, Supt., Dept. of 
Public Works, Citv Hall, Hudson, N.Y. 
Jan. MPR 


Chicago 30, Il. 


Box 


m page 38) 


36 Vol. 42,No0.6 

: 

_ 


June 1950 JOURNAL A.W.W.A. 


Lite TIME 


SERVICE 


HYDRANTS 
and VALVES | 


HUB ENDS... FLANGED ENDS... UNIVERSAL 
OR STANDARDIZED MECHANICAL JOINT 


Simple design and rugged construction, skilled 
workmanship and highest grade materials, account 
for the fact that there is no repair problem on M & H 
Hydrants. M & H Hydrant users of many years 
standing say there simply never is need for hydrant 
repairs. 


M & H Hydrants are standard A. W. W. A. type. 
Dry top, revolving head, easy to lubricate. They 
have extremely high efficiency because the barrel 
diameter is not reduced and there are no working 
parts or obstructions in the waterway. : Write 


For 
M & H PRODUCTS INCLUDE— Catalog 


FIRE HYDRANTS ELECTRIC MOTOR 34 
GATE VALVES OPERATED VALVES 


WALL CASTINGS SHEAR GATES 

AND VALVES FLAP VALVES 
CHECK VALVES SLUDGE SHOES 
FLOOR STANDS FLANGE AND FLARE 
SPRING LEVER FITTINGS 


CHECK VALVES FLA FITT 
EXTENSION STEMS B as FITTINGS 


HY DRAULIC 
OPERATED VALVES CUTTING-IN TEES 


Mak) VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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CHANGES 


(Continued from page 36) 


LOSSES 


Deaths 

Blumberg, Oscar C., 
Bureau of San. Eng., 
Public Health, 2180 Milvia St., 
4, Calif. (Feb. °30 P 

Dundas, Ray W., Sales Eengr., Edward R 
Bacon Co., 17th & Folsom, San Fran- 
cisco, Calif, (Oct. 

Egan, Frank J., Vice-Pres., James B 
Clow & Sons, Box 66004, Chicago 80, 
I. (Apr. '44) 

Kauffman, James B., Engr., 
Bureau of Water Supply, 704 Charing 
Cross Rd., Baltimore 29, Md. (July '42) 

Rooney, John T., Mer., Monongahela 
Valley Water Co., Market St., Eliza- 
beth, Pa. (Oct. 43) M 

Sanborn, James F., 
(Aug. 

Tischer, H. G., Myr, Water, Gas & Sew- 
age Disposal Dept., 414-16 W. Ist St., 
Duluth 2, Minn. (July ‘41 VP 


CHANGES IN ADDRESS 


Changes received between A pril 5 
and May 5, 1950 


Aldrich, Ellwood H., 
Works Co., Ine., 
Philadelphia 7, Pa 

Applebaum, Samuel B., 
Pa. (Apr. P 

Budrick, Robert J., San 
Public Works, Box 387, 
July "49 

Dohn, Charles W., Civ 


Hudson, Cons. Ener., 


Elizabeth, N.J 


San. Engr., 
State Dept. of 
Berkeley 


Waquoit, Mass 


\merican Water 
121 S. Broad St., 
July '35) MR 


Meadow brook, 


Engr., Dept. of 
Boonton, N.J 


Franklin 
Jerse, St 


Enegr., 
is W 
Jan. "49 


Freeman, Philip D., Cons. Engr., 4901 
Cooley Ave., Box 6095 Milan Station, 
Norfolk 8, Va (Oct. “44 

Goodrich, Ralph D., Chief Engr., Upper 
Colorado River Com., City Administra- 
tion Bldg., Grand Junction, Colo, (Oct. 
"48 

Hanks, Fred W., Co., 646 FE. 106th St., 
Cleveland 8, Ohio (Assoc. M. June '26) 

Hubbard, Edward, 1460 W. 28th St., Los 
Angeles 7, Calif. Jan. M 

Larson, Linné C., 3425 Amesbury Rd., Los 
Angeles 27, Calif. (Apr. '36) MPR 

Lowe, Robert P., 520 N. 7th St., Las 
Vegas, Nev. (Jan. '43) 

Moore, G. W., 32 Park Ave., 
N.Y. (Apr. '37) P 

Nelson, Fred B., K.F.1). 1, Katonah, N.Y. 
(July '07) M 

Peterson, C. J., Town Megr., 745 S. Grant, 
Wray, Colo. (July 46) PR 

Randle, Harold, Engr 
Ltd., 140-—-Ist Ave., 
(Apr.'42) MPR 

Riedel, Carl Martin, Cons. Engr., Soil 
Solidification, 7658 S. Laflin St., Chicago 
20, UL. (June '33) Goodell Prize'460. R 

Robinson, T. C., Megr., San 
Falls, S.C. (July '38) 

Shapiro, Maurice A., 1257 King Drive, E! 
Cerrito, Calif. (Oct. 

Vilaret, Manuel R., Calle 29, No. 208, 
Vedado, Havana, Cuba (July '45) 

Wagner, Richard F., City Hall, Norfolk, 
Va. (Nov. 

Watt, Dan M., Constr. Engr., Dist. of 
Columbia Water Supply, 5910 Dale- 
carlia Pl, N.W., Washington 16, D.C. 
(Jan. 49) 


Latham, 


, Calgary Power Co., 
W., Calgary, Alta. 


Dist., Great 


when you consider CATHODIC PROTECTION 
look to E.R.P.’s facilities 


top-notch research engineers and development facilities 


a skilled engineering and design staff. 


trained field engineers for specia! surveys 
- first line equipment—-Dow Alcoa. Federal Westinghouse. GE. and others 
specialized service and installation crews conveniently located to give prompt 


service 


At ERP = your corrosion problems get the individual attention necessary tor successful 


solution. There's no obligation Write today 


Es ELECTRO RUST-PROOFING CORP.,(N. J.) 


BELLEVILLE © MEW JERSEY REPRESENTED Im PRIimCIPAL CITIES 
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1S MADE TO LAST 


Experienced waterworks engineers and officials 
like Armco Steel Pipe for water supply and force 
mains because they get top efficiency in both 
installation and operation. 

Long, easy-to-handle lengths, up to 50 feet, 
mean fewer sections to string—fewer joints to 
assemble. Standard and special fittings are pre- 
fabricated to save time and money in design and 
installation. The whole job moves faster, more 
economically. 

Leakage is no problem because tight joints are 
obtained with field welding or any standard cou- 
pling. And Armco Pipe, unlike rigid material, 
flexes with the load to guard against explosive 
bursting due to vibration or sudden overload, A 
spun enamel lining prevents tuberculation and 
assures continued high flow capacity. Pumping 
costs are less. 

Diameters of Armco Steel Pipe range from 6 
to 36 inches; wall thicknesses from 9/64 to Y/, 
inch, You'll save time and money by using Armco 
Welded Steel Pipe for that next water supply or 
force main. Write for booklet: “Design Standards 
for Steel Water Pipe.” Armco Drainage & Metal 
Products, Inc., 1940 Curtis St., Middletown, Ohio. 


Y 


AN 


ARMCO WELDED STEEL PIPE Vamco 


MEETS AWWA SPECIFICATIONS 
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CONDENSATION 


Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May °47) 
indicates volume 39, page 473, issue dated May 1947. 
If the publication is paged by the issue, 39:5:1 (May '47) indicates volume 39, number 


5, page 1, issued dated May 1947. 


Abbreviations following an abstract indicate that it 


was taken, by permission, from one of the following periodicals: B.H.—Bulletin of 


Hygiene (Great Britain) ; C.A 


Britain); P.HE.A—Public Health Engineering Abstracts; SJ.W. 
Industrial Wastes; W.P.R.—Water Pollution Research (Great Britain). 


POLLUTION CONTROL 


Interim Report to the International 
Joint Commission. Board of Tech 
nical Advisers Pollution of Inter- 
national Boundary Waters 28 pp 
(Mar. '49). Investigation of poln. by 


sc WAL and indus 


on 


wastes im inter 


waters of St. Clan 
Detroit 
Large number of 


‘46 and °47, with 


national boundary 
Lake St. Clair 
St. Mary's R 
sample s collected in 
of 47 
plants in U.S. and 20 in Canada, poln 
Pres 


and 
also 
investigation major imdus 
by navigation, and water qual 


COVETS ally same area 
Waters extensively used for 


problem 


ent study 
asim ‘13 
Variety indus 


purposes Since 


wastes have become mayor 

About 900 

U.S 

pop 

comple te treatment tor 

204,000) in Canada 


age port 


lives im 
Partial treatment 2. 260.000 
(out of 2,385,000) in U.S., 


7 


of pop. affected 
tor 
and 
(out of 
Increase im sew 


rented pot ntial 


hazard to domestic water supply, and 


and fish 


and 


dan aves recreational uses 

In U.S 
under way ly 
Poln 


Major 


lite corrective 


Canada, lit 


wild 
measures 
tle dom by navigation has be 


come hazard Indus. wastes 


increased im variety and vol., 


to 1.204 med 

Among more signif. 
Wastes are phe nol and 
as 0.1 


and 


have 


amtg., in ULS., in Can- 


ada, to 374 med 
phenolic equivs., 


ppm. of phenol mpar taste 


olor (0.002 ppm. in chlorinated 


water causes objectionable taste and 


Phenol tends to taint fish flesh 
kill fish ( anides toxic, 
of 0] reported to kill 


fish In 3.4, Ih. dav 


odor 
and very 
conens 


enters wa 


nimnucd 


Chemical Abstracts; 1.M 


mt 


Institute of Metals (Great 
Sewage and 


ters, as against 5 lay in Canada 
Ammonium compds. cause fluctuations 
in chlorine demand to fish 
death may 
occur in 10 days or less with 2.5 ppm 
of ammonia, at pH 7.4-8.0. In St. 
Clair and Detroit Rivers and in Lake 
St. Clair, U.S 12.190 Ib 
day; Canada, In St. 
Mary's R., 48,020 
Ib. U.S. Oils and other 
materials also found—in U-S., 
16,280 gpd.; in Canada, 4,010 gpd. 
B.O.D mnportant in 


Rouge River 


Toxicity 
regulated by pH conen. and 


produces 
560 Ib./day 
Canada produces 
none 
sol 
became River 
where 
For St 
Clair and Detroit Rivers and Lake St 
Clair, B.O.D. of 
to be 306.600 Ib. day 
600 Ib./day in Canada. In St. Marv’s 
R., B.O.D. in U.S. 7,800 Ib day: in 
223,500 Ib. /day 


and Thames, 


anaerobic nuisance occurred 
indus. wastes found 


in U.S. and 114.- 


Canada, Suspended 


solids discharges industry totaled 
1,707 400 Ib. day in U.S., and 668,300 
Ib In ‘13, major 
source of poln. domestic sewage ‘In 
‘48, oxygen-depleting poln., when ade- 
quately diffused, not 
Esch. coli results differ 
location. Indus. 
of chem. poln., but 
tributed. 
ples show phenol. conens. in excess of 
0.01 ppm., 


high as 0.40 ppm. Oil present at many 


by 


dav in Canada 


major problem 


widely with 
wastes chief 
not evenly dis- 


Substantial number of sam- 


source 


with occasional samples as 


have 
and odors to 
Float tests indicate 
that in certain areas poln. travels from 
of to other. 
(12 days) 
rom both indus. 


bathing beaches. Complaints 


arisen from tastes due 


indus. wastes. 
side boundary 


ot 


either 
Hearings commission 


developed that poln 
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The town of South Salt Lake, Utah, installed the 300,000-gal. welded 
elevated tank shown above to provide gravity water supply in its new 
water system. Since the installation of the elevated tank, operating costs 
in the system have been reduced more than 50 percent. Write our nearest 
oflice for estimating figures when planning waterworks improvements. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE CLEVELAND 
SAN FRANCISCO HOUSTON ATLANTA HAVANA LOS ANGELES 
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CONDENSATION 
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(Continued from page 40) 


wastes and domestic sewage in '45 cre- 
ated complaints in both countries, af- 
fected munic. water supplies, and in- 
jured fish, wild fowl and aquatic life. 
Industries treat their 
wastes. Municipalities studying ex- 
tension of facilities but relatively in- 
active in constr. because of financial 
problems. Poln. has interfered with 
recreational use of waters. Regional 
planning indicated as helpful. Estd 
costs of remedial measures: for U.S., 
municipal $68,000,000, industrial $13, 
000,000; for Canada, municipal 
$14,000,000, industrial $3,000,000. Ad- 
recommended that com 


working to 


visory board 
mission maint. contact with poln. con 
trol problem, formulate program and 
work for cooperation of all agencies 


concerned.—Ed. 


Interim Recommendations on the 
Disposal of Radioactive Waste by 
Non-AEC Users. Circular B-6, Iso 
topes Div., U.S. Atomic Energy Com., 
Oak Ridge, Tenn.: Nucleonies 5:2 :22 
(49). National Committee on Radi- 
ation Protection has appointed sub 
committee to study broad problem ot 
waste and formulate rec- 
ommendations tor authoritative use. 
Ixpected that this committee will re 


racwoactive 


quire several vears to present recom 


mendations In meantime group of 
24 radiological scientists representing 
science, university 
met in Washington 


recommendations 


imdustry, medical 
research and 
to consider mterm 
tor disposal ot racioactive wastes by 
users Detailed rec 
ommendations adopted tor disposal ot 
racdiophosphorous and ra 
chocarbon by one or more of following 
with water, air or other 


methods: diln 


media diln. of with 
stable 


rachorsotope 


betore final disposal; 
with media such as concrete, and 


hotope 


burial: and confinement after reducing 
bulk lig pptn ron 
exchange or 


waste by evapn., 


mcineration C oncen 


materials of long 
life would be confined more or less 
indefinitely and materials of short 
half-life would be stored until activity 
decays to value which would allow dis- 
posal by diln. and dispersion.—S./.1V. 


trated radioactive 


Water Pollution Abatement Manual 
for Insoluble and Undissolved Sub- 
stances. Manual W-2, Manufactur- 
ing Chemists’ Assn., Washington, 
D.C., 12 pp. (Aug. '49) Manual 
prepd. by Water Pollution Abatement 
Committee. Topics covered in 7 sec- 
tions of manual: effect on receiving 
waters, permissible concns., removal 


of solids from wastes, sludge diges- 
tion, sludge dewatering, 
posal and equipment sources. 


on solids removal most extensive, be- 


sludge dis- 
Section 
ing subdivided into brief discussions 
on screening, disposal of screenings, 
sedimentation clarification, —la- 
goons, detritus tanks, 
tanks, flotation and filtering 


sedimentation 


DISINFECTION 


Experimental Investigation of Fac- 
tors Hindering Decontamination of 


Water by Means of Chlorine. S. \. 
Motseev. Gigiena i Sanit. (U.S. 
S.R.), 10:22 ('49). Following fac- 
tors may decrease effectiveness otf 
chlorination of water supply: humic 
substances of natural waters which 
have high surface activity,  self- 
coagulation (at low pH), or coagula 
colloids of 
plants, and 


tion by electrolytes or 
waste liquors from chem 
coagulation of colloids of such waste 
liquors by of natural 
drinking waters 
hydrolysis and amino acids not appre- 
ciably effective unless present in over 
2-ppm. conen.—C.A. 


components 
Products of protein 


The Use of Iodine for Disinfection 
of Drinking Water in the Regions 
of Endemic Goiter. B. Kumazan. 


(Continued on page 44) 
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Ruaged-Simple-Efficient 


FOR QUICK 
REPAIRS 


Rensselaer Repair Sleeves make 
it easy to repair pipe lines 
Similar to tapping sleeves, with 


exception of outlet connections 


FOR PIPE 
CROSSES 


The Rensselaer Tapping Cross is 
extra heavy, with features found 
on regular topping sleeves 
Thousands hove been used with 
uniformly perfect results 


Make the Job 100% 
RENSSELAER 
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RENSSELAER 


TAPPING 
SLEEVES 
and 
VALVES 


The deo! meter ter 
end mebing branch tine 
hens te mains ender pres 
sere end built tr reset 
hee pressures ond covlhing 


APPING Valves are our Standard 

Double Disc Gate Valves fitted with 
oversize seat rings to permit the use of full 
size cutters. Flange on one end is machined 
and drilled for perfect alignment with 
sleeves and crosses. Adaptor flange fits all 
standard tapping machines. SLEEVES are 
extra heavy, with lead gaskets to provide 
a watertight joint the full length of the 
sleeve. Centering rings provide a stop for 
caulking, and also save caulking materials. 
Let a Rensselaer Representative tell you 
further about this and other Rensselaer 
products. 


EADERSHIP FOR OVER 65 YEAR 


RENSSELAER 


VALVE COMPANY 
Hydronts Gate Valves © Squore Bottom Volves 
Check Volves Tapping Sleeves ond Valves © Air Release Valves 
TROY, NEW YORK 
of Nepture Meter Compery 
Atlente, tole Cyowyd, Pa. Chicege, Denver, Hewerhill, Mes. Hornell, 
Coty los Angele: Memphis Otteheome City Pittsburgh Son Frencisce Seattle 
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(U.S.S.R.), 


0.02% 


13 9 6 


soln. of ] in 


(rigiena i Sanit 
Use of 
water comparable in its disinfectant 
effects on 
intestinal microflora to effects of chlo- 
rimation 
100 can be reached after 2-hr 


Esch. coli and pathogenic 
Generally, colt titer ot 
contact 

supply 


with 2-5-ppm. conen. of | 
also imsures adequate I 
if daily intake 2-3 | 


bined use of Cl and | 


concn 
for pop., (om 
(total concen. as 
above ) equally effective bactericidally, 
in addn. serves to reduce final I conen. 
in water, which is of importance in 
prevention of too high intake of I 


C.A 


I. Free lIo- 
Scripta Med 
Masaryk. et 
23:1:1 ('49) 


water microbes 


Disinfection of Water. 
dine. Kare. Symon 

Facultat. Med 
Palack (C h - 

Lethal effect of I on 
tested solns As 
disinfectant, | equals Br, and is 10 and 
80.000 times more active than Cl and 
PhOH, 


creases 


Univ 


with Lugol or aq 


respectively Its effect im 
pH; 
hardness ot 
20-30 Org 


Il and inactivates it 


with talling decreases 


with increasing water ; 
matter 
to det 
disinfection, no 
detd 


test run on sample.—C.4 


optimum temp 


binds some 


required amt. tor 


of water should be betore actual 


The Performance of High-Pressure 
and Very-High-Pressure Mercury 
Vapor Lamps for the Sterilization 


of Drinking Water. I’. Orsrerce « 
H. Herp, Deut. Gesundheitsw 
2:008 ('47) 


spectrum tor 


(Ger. ) 
Most etfective region ot 
destroving microorgan- 
radiation 225-75 
120-w. Hg Q 
atm. and 
at 35 


ultraviolet 
ma. Lamps used 


500) lamp 


isms by 
were 
operating at 4 
HBO 500 


SO) “ lamp operating 


Berlin citv water (decl lorinated 
Na S.0),) and 


with 


atm 
trom rivet 
Esch. colt and 


with water 


Spree moculated 
Micrococcus pyogenes aureus so as to 


give heavily contamd. samples. Expo- 


sure to HBO 500 lamp destroved al 
most all bacteria 


to Hg Q 500 lamp destroyed all bac- 


present. 


teria present, especially when samples 
filtered to clarify and decolorize them 
exposure. HBO 500° lamp, 
satisfactory for this 


be fore 
however, not 
work because of large amt. of heat de- 
veloped, which made cooling necessary 
in order to keep temp. from exceeding 
37 Bacteriol results reported nh 
tables. —C ..4 


CHEMICAL ANALYSIS 


Method for the Determination of 
Chlorides. W.Lerrur. Mikrochemie 
ver. Mikrochim. Acta. (Austria) 33: 
171 (¢°47) Method for oxidimetric 
microtitration of O.001-0.50 mg. of 
chloride described. 
tested are added 0.002 N soln. of potas 
soln. of 


To sample to be 


sium chromate and 0.002 \ 
silver nitrate in known excess of amt 
ppt.; soln. 
calcium 


required to produce red 
shaken vigorously with pptd 
carbonate, filtered, treated with mixt 
contg. equal quants. of sulfuric acid, 
800% phosphoric acid, and water, and 
titrated with 0.004 N std. soln. of fer- 
rous sulfate, using 2% soln. of di- 
phenylamine sulfonic acid as indicator 
For detg. 0.02-—2 mg. of chloride, 0.01 
solns. of potassium 
silver nitrate and 0.002 N soln. of fer 


chromate and 


sulfate used. Corrections made 


for loss during filtration and 


rous 
to allow 
method for 


caleg. results given.— 


Determination of Fluorine in Pota- 
ble Waters. RrINALDO SPITZNER. 
Arquiv. Biol. e Inst. Biol. e 
Pesquisas Teenol. (Brazil), 2:233 
('47). Directions given for detn. of 
F in water, rocks and teeth by Zrali- 
zarin Water 
supplies of 55 municipalities in state 
of Sao Paulo deficient in F (0.10-0.60 
with 1 (1.2 ppm.). 


Teen 


colorimetric method 


ppm.) exception 


(Continued on page 46) 
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SAVES iW cosr OF DELIVERED WATER 


Installation of 68” pipe in El Monte 
Pipe Line, Section IV, for City of 
San Diego, California. 


INSTALLATIONS NOW TOTAL 
NEARLY ONE MILLION FEET 


There are five basic reasons why this superior pipe helps reduce 
the cost of delivered water. They are: low first cost; ease of in- 
slallation; sustained marimum perfermance; freedom from main- 
tenance; permanence. These and other reasons account for in- 
stallations throughout the Pacific area, from Canada to Mexico. 


This pipe is another example of American’s ingenuity and skill 
in the development of better products for water supply lines. 
Further information is available upon request. 


PIPE AND CONSTRUCTION CO. ) 


Concrete Pipe for Main Water Supply Lines, Storm & Sanitary Sewers, Subaqueous Pipe Lines 
P. O. Box 3428, Terminal Annex, Los Angeles 54, California 
Main Offices and Plant—4635 Firestone Blvd., South Gate, Calif. 
District Sales Offices and Plants—Oakland, San Diego, Portland, Oregon 
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Yes, we day, 
LOOK IT OVER 


It’s the 


H & T Poppet Type 
Multiport Valve 


Manual, Semiautomatic 
or 
Fully Automatic 


Iilustrated above-—the CP V-250 


2\4 in.) automatic 


Available on better water 
softeners and water filters. 


Designed, built and guaranteed by 


HUNGERFORD 
& TERRY, INC. 


Clayton, New Jersey, U.S.A. 


(Continued from page 44) 


Daily administration of 5 mg./kg. of 
body wt. produced fluorosis in rats, 
teeth of which then contained 0.612 
mg./kg. of F (normal 0.012 mg.).—- 
C.A 


Determination of Fluorine in Water. 
J. A. Stevens. J. S. African Chem. 
Imst., 1:1:1 ¢'48). Th substituted for 
Zr in titrimetric modification of Scott- 
Sanchis method for estg. F in H,O. 
Sample buffered to pH 2.8 with soln. 
contg. 9.45 g. CIH.CCO.H and 2 g 
NaOH in 100 ml. H.O or to pH 3.3 
with 0.4N CH,COOH soln. Sample 
titrated with soln. contg. 1.52 g. 
Th¢( NO,),/l. to pink color and com 
pared with stds. Correction for SO, 
content made by adding std. Na.SO, 
soln, to comparison stds.—C.4. 


Photometric Determination of Mag- 
nesium in Water With Brilliant 
Yellow. Taras Anal. 
Chem., 20:1156 ('48). Mg(OH), in 
strongly alk. soln. converts normal 
orange color of brilliant yellow dve 
to red Positive eftect of Al and Ca 
compensated for by raising concen. of 
these ions to level where their influ 
ence predictable and const Starch 
and Colloresin permissible stabilizing 
agents. High conens. of Cl. must be 
removed Dve has been applied suc 
cessfully to anal. of typical natural 
waters, conventionally treated with 
filter alum or lime softened.—C.A 


Microdetermination of Nitrates. \\V. 
Leirur. Mikrochemie ver. Mikro- 
chim. Acta. (Austria) 33:149 ('47). 
Chimie & Indus. (Fr.), 60:455 ('48). 
In method by which small amts. of ni- 
trate can be estd., 5 ml. of V/500 fer- 
rous sulfate contg. 14 g. of sulfuric 
acid per |. mixed with 5 ml. of aqueous 
soln. of nitrate to be tested; 1 g. of so- 
dium chloride then added. Soln. boiled 
for 3 min., 0.3-0.5 g. of potassium bi- 
carbonate added, and after cooling, | g. 


(Continued on page 48) 
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Prices Consistent 
With Quality 


Water Service Products 


Hays Manufacturing Company 
Erie, Penasylcrania 
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CONDENSATION 


(C ontinued 


added 


ot 
Soln 


sodium hydrogen phosphate 
1000 po 

V fter 
to 0.0207 


then titrated against \ 
tassium dichromate using 
roin as 
potassium dichromate equiy 
mg. of nitrate —H 

New Method for the Colorimetric 
Determination of Nitrites and Ni- 
trates in Potable Water. [Juan A 
SANCHEZ Rev. Asoc. Bioquim. Art 
gentina (Arg.), 16:64:3 Detn 
of nitrites based on formation of pink 
and nitrites 


water 2 ml 


from resorcinol 


l-ml 


water 


resoruhn 
Add to 


distd 


sample ot 
1% 


concd 


soreimol 
H.SQO), 

shake 
boiling-water bath 
that of 
0.0] 


0.5 ml re 


by arop 


coned H SO) 


and 10 drop 

heat for 30 min. on 
simul 
0.03 


and compare color with 
taneously prepd contg 
mg 
bonates and small amit 


NOC] 


nitrate cal 


nitrite sulfates, car 


of nitrates do 
same re 


intertere 


gives 


be detected 


not 
action ; by 
same procedure if it is transformed 
into NOC] 
ot |. H.SO, ar 


mixt 


by addr ot 10 more drops 
ui 10 drops HC] to 


Color stable tor 


conce 
before heating 


several davs ( { 


Determination of Dissolved Oxygen 

in Degassed Water. \I 

R MONTIGNY 
30:159 (°49) 


review 


DrLASSUS 
Chaleur 


\u 


DEVAUX & 


ret 
tite 


7) 
0.072 ppn 
he 


ations 


} 
mised causticized 


soln subsequent libera 


I exces 


tion atte ldn. o 


titration 


ited becat 


tr 


om page 46) 


with max. permissible O, content of 
0.072 ppm. would consume only 0.05 
of O.1N Na.S,O Potentiometric 


method developed by 


ml 
Perley reviewed 
colorimetric 
method is to be sensitive 
O, of ppm. Latter 


method based on vellow color devel- 


in comparison with 
said 


00.5 


which 
in range 
oped between o-tolidine and Cl, after 
latter liberated with HC! from MnO.,; 
H.O obtained by oxidation of Winkler 
(alk. MnCl,). Concluded that 
Is vield satisfactory results 
conens. of order of 0.01 
with 

to- 
ward very low conens. while negligible 
0.08 


reagent 
both metho 
even with © 


ppm However, relative error 


potentiometric method increases 


in range above ppm. Kelative 
error with colorimetric method (about 
2 even at values be- 


Thus latter 


Tor 


remains const 
0.003 ppm. 


preferably employed 


ol 
low method 
low concn, 


ranges Exact details of operating 
proc edures and app. construction given 
for both methods.—C.4. 

Reform of the Accepted Unit of 
Hardness of Water. \M. G. Tiku- 
MENEV. J. Applied Chem. (U.S.S.R.), 
21:1306 (48). 


“Russian degree ot 


Proposed unit, called 
hardness,” corre- 


sponds to content of 1 y. ol ions 
(or equiv. amts. of other ions produc- 
ing hardness) in 1 |. of water. Thus, 


one “Russian degree” equiv. to 3 


German degrees, detined by content of 


1 g. CaO/1.—C.A 
Principles and Application of Elec- 
trolytic Conductivity. Ronert Ro- 
& Sew. (Can.) 87:4: 
Spe cific conductance 
is reciprocal of resistance in 
1 mil., 


mho 


SENTHOAI 


Apr 


02 
23 


unit being reciprocal 
dil 


Conductance depends upon 


or or, for very solns., 


microm} 


total kinds of ions and upon 
almost ex- 


to electrolyte con- 


very dil. solns 
proportional 
by measuring resist- 


tent Detn. made 


48 Vol 42.No.6 
. 
thors present of pre 
4 cision methods used tor detn, of traces 
of free O, in water with particular 
reterence to boner feedwaters for 
high-pressure steam systems where 
max. allowable O. content of order of 
L we procedure ire modi 
| Winkler method whicl is 
oht 
tivity of this method, in which direct 
with 0.1.\ Na.S.O, used, lim act 
500-ml. sample of H.O 
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“ARIES MORT 
“RECORDING 


The Centriline process is extremely flex- 
ible in providing linings of variable 
thickness in accordance with the degree 
The thickness 


of the lining is controlled in inverse pro- 


of protection necessary 


portion to the forward speed of the Cen- 
Thus, 


reveals sections of a main particularly 


trifugal machine when cleaning 
affected by electrolysis or corrosion and 
strengthening is desirable, an increase in 


thickness is obtained by slowing the 


JOURNAL A.W.W.A. 


> PP PIPE LINING 
FACTS NO. 4 


AR-THICKNESS 
10 NEED 


speed of the machine 

No matter what plate thickness or 
plate conditions are encountered—seri- 
ous deterioration and 
cluded—the 


Process restores capacity to better than 


penetration in- 
flexibility of the Centriline 


new and vastly increases the life expec- 


tancy of the pipeline. 


> WRITE TODAY FOR THE 28 PAGE 
CENTRILINE CATALOG 


CENTRILINE CORPORATION 


4 submdiary of Raymond Concrete Pile (o 


CEMENT MORTAR LININGS FOR WATER MAINS 

ContetPapetl Applied in Strict Conformity 
h A.W.W.A. Specifications 

Branch Chen in all Principal Cities inthe United 8 


142 CEDAR STREET + NEW YORKE,N.Y. and Latin America 
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(Continued from page 48) 


ince with Wheatstone bridge in 1 of 


everal tvpe of cells which basically 
consist of 2 metal plates or electrode ‘, 


firmly spaced within insulated chamber 


whicl isolate porto ot liq under 
test App. available tor continuous re 
cordimy and tor actuating control or 
swgnaling devices. Concns. as low as 
0.1 ppm. measured accurately 


cations include detection of contamn 


of distd. water, returned 


and cooling waters, and other control 


condensate 


procedures depending upon fluctuations 


in soln. concen. Thompson 


FAR EASTERN SUPPLIES 


Australia’s Snowy River Scheme. 
Anon. Wer. & Wtr. Eng. (Gt. Br.) 
§2:597 (Dec. Snowy R., with 
tributaries, drains 700 sq.mi. of Aus 
tralian Alps, most of wil ich covered 
with snow from Mav to Nos Snow 5 
RK. rises near foot of Mt. Kocinsko im 
New South Wales and enters ocean 
near Orbost in Victoria. New South 
Wale proposed to divert water of 
Snowy through mountains to Murrum 
bilgee R.. whereas Victoria wanted to 


turn it mto Murray R. Committee ot 


these 2 governments with Common 
vealtl government produced more 
cl t wi cl] includes 
est port ot or flict pl ind 
cdevelopment ¢ upp reaches ot 

4 
Snows Murr ec al Murray 
uct ‘ lar it 
‘ te ertes for irt 
yigant ‘ td to cost 
OO 000 000) with constt per ot 
25-30 vy hie cheme boy 101 
i 


beat 4 cha cte 
l t | ent, by eT 
t ot viit overt ot 
235.000 acre-ft 
\ Eucumbene R. ¢tribu 


tary of Snow b) upper Murrum 


bidgee waters and (c) about 330,000 
acre-ft. annually from Tooma R 
(tributary of Murray); [2] to com- 
pensate for diversion of water trom 
Tooma to Tumut R. (tributary of 
Murrumbidgee), 330,000 acre-ft. an- 
nually will be diverted from Snowy to 
Murray; [3] harnessing upper waters 
of Murray above existing Hume Res 
by constr. of large dam on site yet to 
be selected 16 power stations to be 
built unde: heme will be located in 
solid rock. safe from hostile bombing 
Immense amt. of earth-moving equip. 
will be required. Postwar reconstruc- 
tion agency empowered to lodge or- 
ders for £1,000,000 within sterling 
block However, to carry out plan 
expeditiously, certain amt. of special 
equip. will have to be secured im 
America with hard-earned dollars 


H. Babbitt 


100-Mile Pipeline to Australia’s 
Rocket Range. Anon. Wtr. & Wtr 
Eng. (Gt. Br.), 52:456 (Sept. “49) 
Morgan-Whvyalla pipeline winds 223 
mi. across country. Water carried 
above ground im steel, concrete-lined 
pipes, supported on concrete blocks 
Water pumped from Murray R 
passes through 4 pumping. stations 


be tore it reaches storage reservol 


at Hanson Pipeline branches in 2 
directions—-south to Whyalla and 
northwest to Woomera Western 
Australian pipeline made possible 


opening up of Australia’s richest gold 
produc mg region In its 300-mi. jour 


nev water lifted by pumping 
stations H. Babbitt 


The Removal of Organic Materials 
From Surface Water, Particularly 
From Swamp Water, in Netherlands 
India. N. D. R. Scuaarsma. Delft 
( Neth.), 124 pp. ('47). Complex or- 
ganic materials present result in 
undesirable properties of water. 
Chemical methods of determining type 


possible to construct dams with hold 

neat 1 ire-tt 

nea rhage 52) 
~_ 
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CARBALL UNIT... 


SPECIFICALLY DESIGNED FOR THE CLEAN, 
EFFICIENT CARBONIZATION OF LIQUIDS 


93% ABSORPTION—8ER TOTAL CHEMICAL EFFICIENCY 


@ A COs producer that COMPLETELY burns GAS or OIL. 


@ Produces the highest percentage of COs gas with no CO or condensible 
carbon. 


@ Completely eliminates oil scum .. . no taste imparted to potable waters. 
@ No scrubbers or filters required. 


@ Compressor handles clean, cold air only. The fuel is burned under suffi- 
cient pressure to cause deep diffusion directly from the producer. 


@ Diffuses COe gas by efficient impingement diffuser, insuring 93% ab- 
sorption and eliminating diffuser corrosion. 


@A factory-tested, package unit with air compressor, fuel pumps and 
appurtenances mounted on one frame. 


@ 50% more chemical efficiency than any other method in current practice. 
To Reduce Costs and Modernize Your Plant: 


WRITE FOR BULLETIN 757 


WALKER PROCESS EQUIPMENT INC. 


FACTORY ENGINEERING OFFICES LABORATORIES 
_ «S18 HANKES AVENUE AURORA, ILLINOIS 
PROGUIP 


Se 

4 

| 


CONDI 


({ ntinued 


of compounds poor. In East Indian 
vary greatly, 
but content usually low Destruction 
matter with KMnQO, aids 


Sometimes 


waters, organic material 


ot organ 
coagulation chloramine 
added after coagulation and filtration 
Properties of swamp water deter- 
mined by character of soluble humic 
substances, which appear to be nega 
tively charged colloidal particles ot 
different sizes Monovalent acids and 
alkalis not suitable for coagulation; ot 
divalent, only Ca ion has value but 
trivalent best 
Coagulation with AL(SO,) and 
Na.CO, results in precipitate of Al 
ind SO,, CO, and OH groups; with 
lower pH values, OH group replaced 
by SO, and CO, radicals Results 
with AL(SO,), and NaCO, poor 


Coagulation with FeCl and CaQO 


creates difficulties ; 


added simultaneously never produced 


(( ontinued 


3,000,000 ART CONCRETE 
METER BOXES NOW IN USE! 


Since 1911 more than 1,500 different water 
systems throughout the Pacific Coast and 
Southern states have installed Art Concrete 
Meter Boxes! 


Let us explain how you, too, can benefit 
from Art Concrete. 


Write! 


SOUTH HOUSTON. 
San DOGO, 


NSATION lol 


om page SV) 


iron-free water. Double coagulation, 
using FeCl, and 


produced 


lime successively, 
good results Remaining 


humic substances could be oxidized 
with Cl and filtered through activated 
carbon Organic matter decreased in 


direct proportion to ¢ L—W. Rudolfs. 


ANNUAL REPORTS 


Pasadena (Calif.) Water Dept. An- 
nual Report (1948-49). Water pro- 
duction 1,043,793,200 cu.ft., increase of 
387,400; 7.6% from gravity 
(streams in Eaton, Millard and Ar- 
royo Seco Canyons), 25.6 from under 


sources 


ground basins, 66.8 softened Colorado 
R. water from Metropolitan Water 
Dist. of Southern California. Metered 
services 34,611 (gain of 891), 83% 
within city. Estd. pop. served 135,000, 
112,000 


within city (Consumption 


54) 


CARSON CLAMPS 
AND PEARLITIC CAST IRON BOLTS 


Stop Joint Leakage 


Write for information 


CARSON-CADILLAC COMPANY 


1221 Pinson St. Birmingham, Ala. 


PASADENA, CALM. 
PHOENIX. ARIZ 
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Economy Double Suction Pumps meet your needs ... for 
most any volume. More than 1500 ratings designed for every 
type drive assure you the right pump for your requirements... 
with these advantages: 


1. Complete rotor may be removed without exposing bearings 
which are enclosed in removable cartridges. 

2. Shaft sleeves sealed to prevent leakage between sleeve and 
shaft. 

. Modern hydraulic design. 

. Flanged wearing rings “‘L" shaped, inward flow. 

. All parts made to limit gauges for interchangeability. 

. Unusually effective water seals. 

. No threads in center of shaft to start fatigue failure. 

. Large wells for lubrication with flushout for old lubricant. 


For full details write Dept. AG-6 for Catalog 1147-A. 
Centrifugal, axial and mixed flow pumps for all applications. : 


i : 
E/ 
| q 
| om from 10 t0 15,000 G.P.M. 
Eco at heads to 300 feet, = i 
at 
f 
be! 
Ry 
: 
— 
Econemy Pumps Inc, 
DIVISION OF HAMILTON THOMAS CORP. HAMILTON, OH100 
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(Continued from page 52) 


19.59 mgd. per capita 1468 gpd 
Rainfall 12.25”, 60% of normal. Dur 
ing past 5 yr. of low pptn., water level 
in Casitas Well receded 28’, in Garfield 
Well 1’. Water sales $1,559,956.94, 
increase of 11.7%. total operating 
revenue $1,716,213.75, total revenue 
$1,860,070.69, operating expense in 
cluding depreciation $1,528.855.26, net 
gain from operation $187,358.49 
2.59% of capital invested. Eighth yr 
that total assessed against city for dis 
trict purposes paid from water funds 
75% so paid since district organized in 
'29. Contribution to general fund of 
city $82,705.87. Book value plant and 
equip. (depreciated) $5,698,682.91 
current assets $1,521,779.86, bonds out 
standing $4,404,000 (all San Gabriel 
bonds, no general water dept. bonds ) 
Cost of water, cents per 100 cu.ft 


gravity supply 2.57, ground water sup 


miimued on 


ply and pumping 0.76, purif. 0.37 (total 
production expense 3.70), transmission 
and distr. 0.84, commercial 0.64, gen- 
eral 2.01, Metropolitan Water Dist. 
obligation 4.04, contribution to city 
iund 0.72 (total operation and maint 
11.95), depreciation 1.30, total 13.25. 
Projected new 50-mil.gal. Hastings 
Res. will increase storage capac. to 
116 mil.gal., 3-day supply under max 
use. Mi. of mains 397 (85% cast 
iron), gate valves 4423, hydrants 2021, 
meters 34,611, services 39,303, pump 
ing stations 26 (total capac. 60,011 
gpm.). Cost of pumping deep wells 
per 1000 cu.ft. per 100° head 4.77¢, 
booster pumping 4.44¢ Domestic 
rates: 25¢ per 100 cu.ft. for min. per 
mo., depending on meter size; 9-l4¢ 
above min.; 20-25% higher outside 
city; irrigation 6¢ per 100 cuft., Ze 
outside city, plus $0.45-$2.35 plus serv 
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M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25K 


On Request 


JOSEPH G. POLLARD CO., INC. 


Pipe Line Equipment 


New Hyde Park New York 
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* 
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The proven ability of cast iron pipe to resist cor- 

rosion and give a century and more of service, 

is the best reason why you should specify it 

for your municipal water supply system: it 

passes the rea/ test of economy —/ong life. 
Cost-conscious city officials find it 

actually costs less to specify Clow Case 

Iron Pipe and Fittings. They've discovered 

that once cast iron pipe ts installed, there's 

practically no maintenance, repair or replace- 

ment required. They know it’s the best 

pipe investment 


Now available for immediate shipment 

Clow Cast lron Pipe is centrifugally case 

—in sizes from 3 to 24",in 18’ lengths, 

and for working water pressures to 250 Ibs. 
Meets Federal Specifications W W-P-421 for 
Bell and Spigot Cast Iron Pipe for Water. Can 
be easily cut in the field if needed, and 
drilling and tapping it for services results in 
superior threads and perfect connections. 


Send today for our book, “Pipe Economy" 


JAMES B. CLOW & SONS 


201-299 North Talman Avenve 


A.W.W.A. 55 


Cast Iron Pipe & Fittings 


STANDARD CLOW 
CAST IRON PIPE FITTINGS 
All wpes of Clow Cast lron Pipe 
Fittings are ottered in straight and 
reducing sizes tor use with Bell 
and Spigot Joint, Mechanical Jount 
and Flanged Joint cast won pipe 


BENT 
HAN STANDARD 
70” Et 80 Ww LAN ELBOW 


SPECIAL FITTINGS 
Clow foundries are well equipped 
to produce your special fittings 
promptly and accurately, to meet 
particular requirements, and to 


solve unusual installation problems 


Chicago 80, Illinois 
Netienel Cest tron Pipe Division. 


Eddy Veive Ce., Waterford, 
Osketeoss, lowe 


subsidiaries 
lowe Velve 


whenthey’re 
| 100 y 
a 
4 
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ice charge inside city and $0.50-$2.60 
outside Rates Jan. ‘48 
Chem. anal. of various supplies given 
hardness 137 ppm., 
Automobile 


7.51¢ per mi- 


increased 


weighted 
supply 136 


Ave 
Colorado R 
operation and maint 


R. E. Thompson. 


Hartford (Conn.) Water Bureau. 
Metropolitan District Commission. 
Annual Report (1948). District, in- 
includes Hartford, 
Wethersfield, 
Rocky 
Principal source of supply Ne 
paug Res., el. 482.5 9544 mil 
gal., safe vield 21 delivered to 
West Hartford works through cast 
iron and pipelines 36-48” 
diam. and tunnel through Talcott Mt 
New farkhamstead 30-hil.gal. stor 
age reservoir on East Branch of Far 
mington R. in filling 

drainage area 53.8 sq.mi., el. 530’, su 


sate \ eld 


corporated in ‘29, 
Bloomfield, Newington 
Windsor, East Hartford and 
Hill. 
capac 


med 


concrete 


process ot 
face area 2500 acres, estd 
46 med., piped to Nepaug Res., 8 mi 
distant. Water filtered at West Hart 
ford slow sand plant 14 filters, total 
nto 

15 n 


svsteni Chlorination 


area 7.5 acres—flowing 
water reservoirs 


to distr 


(capac 
thence 

now 
ddn.. 


he yun as war emergency measure 
permanent part ot treatment Ina 


obtained trom 2 Glastonbury 
total capac 13 mil.gal sup 
ply source of East Harttord when lat 


ter joined 


water 


reservoirs 


water chlori 
nated only pop 
Ave. consumption 32.04 mgd 
of 1.6%, filtered 30.67 and chlorinated 
unfiltered 1.38 
071.69, 2.66 
698 308.65 


district 
served 317,000 


mncreas 


(,ross revenue $1 737, 
decrease, of which $1, 
water sales, de 


rom 
Operating expense, including 


$1,215,295.53 


crease 


cle preciation and 
97% mcrease 


taxes, 
y 8.9, purit 


$112,235.37 


Anal. of costs: supp 


taxes 2.3, transmission and distr. 13.4, 
4.6, administration 20.3, depreci 


15.1, 36.4. deticit 


acctyg 


ation fixed charges 


nein ued 


64%. Book value of plant $34,162,- 
777.38, depreciation reserve $6,198,- 
043.81 Long-term debt reduced to 
$8,949,000 by retirement of $544,000 
Four addnl. filters 
projected to increase capac. trom 35 to 
Avg. rate of filtration 4.18 
mgd., max. 6.8 for limited periods 
Avg. reduced from 17 to 8.5 
ppm., bacteria from 493 to 3.5 (after 
chlorination). Cost of filtration and 
chlorination $8.10 per mil.gal., of fil- 
tration only $7.12. Mi. of mains 661, 
services 42,607, hydrants 4289, meters 
41,307, standpipes 3 
and maint. cost $1.03 per meter in serv- 
ice, $4.79 per meter tested ($3.66 for 
Automobile 
22 raintall and 6 stream 
flow Rainfall 45-48”. Me- 
ters read largely quarterly and _ billed 

Penalty tor overdue 
another 16 added 
576 shutoff sent (1 


bonds. 0 5 


45 med 


color 


Meter operation 


labor ) operating cost 
8.2¢ per mi 


stations 


semiannually 
accts. 5% being 
each mo notices 


mo. overdue ring vr. and service 
discontinued Net worth 
096.369.05. total assets $35.950.397.30. 
Ave. qual 
10-ml contained 
hardness 15 ppm., turbidity 0.5, color 
total solids 35 pH 6.4 R. 


lhompson 


once $15, 
water supplied: bact. count 
(37°C.) 2: 19 of 2430 


portions ; 


Kalamazoo (Mich.) Light & Water 
Utilities. Annual Report (1948). 
Source of supply natural water basin 
works con- 
and 30 


6 major sta 


underlying city. Supply 
sist of 10 


wells, 


pumping stations 
19.76 med 
tions pumping directly 
minor stations furnishing water at low 


capac 
into mains, 3 
pressure to l or more major stations, 
and 1 booster station. Avg. temp. 54° 
Frequent bact. examns, by city health 
dept. Entirely self-supporting, all in- 
come from water charges and equiv. of 
city, state and federal taxes paid into 
treasury. Reservoir, 7-mil.gal. 
and 0.52-mil.gal. standpipe float 


city 


capac., 
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Drury-McNamee & Porter specified TOREX 
in color for filters as early as 1937 


RURY-McNAMEE & PORTER, Consulting Engineers, Ann Arbor, 

Michigan, specified Torex Enamel Deep Sea Green in 1937 for the 
submerged concrete filter basins at Highland Park, Michigan. Applied 
that year, Torex still beautifies the concrete. 


What Torex means to the client. A novel idea it was at the time, 
to paint submerged concrete with a cheerful color. Now most engineers 
recognize that Torex Enamel brings a sparkle to the water, a new beauty 
to the plant. Because of the tilelike Torex finish, the plant stays spot- 
lessly clean almost without effort. Deputy Superintendent Vern Hine- 
brook, pictured above, says: “I’m really proud of my filter plant!” 


Why does Torex last so long? Constant submersion in water does 
not soften the resistant rubber base. Nor do chemicals like soda, alum and 
chlorine. Torex remains tough and hard. It adheres firmly to the 
concrete. It never peels, blisters or powders off. 


It’s easy to specify Torex. Sample Specification: “All concrete sub- 
merged in water shall be painted with one coat of Torex Undercoater 
(1 gallon, 200 square feet) and one coat of Torex Enamel (1 gallon, 250 
square feet) in a color to be selected by the engineer.” 


If you wish to speak with the local Inertol representative about 
painting specs, please drop a postcard to: 


INERTOL CO., INC. 


19 South Park 480 Frelinghuysen Avenue 
San Francisco 7, Calif. Newark 5, WN. J. 


Torez and Inertoi—-Trademarks Reg. U. S. Pat. Of. 
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on low pressure district and 2 ele 


vated tanks, 0.35- and 0.75-mul.gal 
capac., respectively float on high 
pressure district served by booster sta 
tion Total customers 15,943, of 
which 1887 outside citv—100% me 
tered. Avg. pumpage 9.71 mgd., max 
day 184, pop. served 61,450, cor 
sumption per capita I5S8 gpd. Gal 
pumped per kwhr. 825.7, cost of power 
to pump 1000 gal. 1.86¢ New well 
field being developed—6 wells, 3-mgd 
Existing wells being re 


acid treat 


estd capac 
conditioned—surging and 
ment mereased capac, one trom (AM) 
to 1500 gpm Mains 183 mi... gate 
valves 2313, hydrants 1233 
installed by dept billed at cost to cus 


Services 


tomer, maintd. by dept. Fixed assets 
$2,539,901.01, less depreciation reserve 
$674,851.09, current assets $585,602.55, 
work in progress $233,134.24, total 


$2,683,78671 Surplus $2 200.959 53 


increase of $20,049.46 (Operating 
revenue $350,243.73, operating ex 
penses $199,740.33 depreciation S41, 


245.59, taxes $39,316.20, operating in 
come $69,941.61, net income $57,987.51 
equiv. to private company net mecore 
of $28,766.31 after state and tederal 


taxes Thompson 


St. Paul (Minn.) Board of Water 
Comrs. Annual Reports (1947-48). 
As of Dec. 31, ‘48, total assets $23 
568,523.41 During “47 and ‘48, re 
spectively, operating revenue $1,562 
762 and $1,691,694, operating expenses 
$836,254 and $990,094, debt and in 
terest $464,985 and $460,500, net oper 


ating imcome $261,523 and $241,100 


net operating ith nonoperating mcornmc 
$373,644 and $355,926. During past 
20 yr, 38.50 of all capital outlays 
paid trom operating pront lo meet 
rising costs, rates increased Feb. 1, '47 
Ave. rate for water 10.65¢ per 100 
cu.ft. in “46, 12.056 in °47, 12,37¢ In 
"48 Avge. consumption in "47 and ‘48, 
respectively, 30.7 ad 33.65 vr per 

finucd 


om page 


capita 99.1 and 105.2 gpd. In addn. 
private wells supplhed 16 and 18 mgd 
respectively Water unaccounted for 
11.36 and 12.926; 


of feasibility of installing surface 


respectively. Study 


wash in filters, 12 of which 27 yr. old. 
indicated more efficient washing and 
operating results obtainable In ‘48, 
cost of chem. $7.98 per mil.gal., total 
treatment cost $18.16, increase of 6¢ 
Avg. hardness reduced 101 ppm. at 
cost of $8.49 per mil.gal. Main maint., 
including hydrant and valve repairs, 
$43.58 per mi. Cost of meter maint. per 
meter per yr. ranged from 15.26¢ tor 
2” to 49.88¢ for 2”. In ‘48, 172 accts 
shut off for nonpayment—at end of yt 
2967 delinquent accts., totaling $14, 
833.66. Approx. 15.36 domestic and 
3.7% commercial accts. paid with pen 
alty Live service 71.081 As ol 
Dec. 31, "48, book value of property 
$22,125,777, net bonded debt $4,409, 
782. Cost anal., ‘47 and ‘48, respec 
tively, in dollars per mil.gal.: operating 
revenue 134.27 and 131.84, administra 
tion 16.88 and 16.71, production 25.38 
and 27.99, distr. 27.01 and 29.97, in 
terest 18.22 and 15.60, sinking fund 
9.10 and 8.28, serial-bond requirements 
14.18 and 13.51. Cost ot chem. treat 
ment advanced materially from ‘40 


‘48: lime treatment 820%, Cl 78°), alum 


200: NH, declined 25%. Cost of re 
carbonation O0¢ per milgal. in ‘48, 
aeration 20¢ Avg. in ‘47 and *48, 
respectively, wash water 1.5 and 


1.73, water used for sludge removal 
0.46 and 0.75, filter runs 92 and 90 
‘m. dosages, in ppm.: alum &.86 


t 
and 7.55, Na aluminate 1.68 and 1.21, 


“| as ammonium sulfate ) 
0.084 and 0.1, Cl 0.99 and 1.07, lime 
(CaO) 115.5 and 120 
fluent: turbidity 0, bacteria (37°, 48 
$8 hr.) 5 
and 3, colon index trace and 0, color 
5.1 and 4, pH 8&4 and &.5, residue on 
evapn. (105° C.) 109 and 100 ppm.. 
F O12 and 0.12 (same), Mn 0.02 and 


Qual. of ef- 


hr.) 5 and 4 per ml., (20 


- 
ontinucd 
| 
on pa OU) 
t 
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METER INSTALLATIONS WITH 


FORD YOKES 


Rigid, constant spacing of the Ford Yoke makes meter 
setting and changing surprisingly easy. Inlet and 
outlet pipes are permanently connected and aligned 
even when meter has been removed. No danger- 
ous yanking or twisting of pipes is ever necessary. 
The simple expansion connection needs no 
wrenches yet makes a tight, trouble-free meter 
installation. When meter is removed, the ex- 
pansion fitting stays with it, making water 

stealing quite impractical. 
Ford Yokes are made in three types, 
Riser Yokes, Angle Yokes and Straight 
Line Yokes. All are equipped with proper 
fittings and gaskets. In ordinary usage, 

they last a lifetime. 


Send for Complete Ford Catalog No. 50 


FOR BETTER WATER SERVICES 


THE FORD METER BOX COMPANY, INC. 
Wabash, Indiana 
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4 
4 
: 
— 


CONDENSATION 


(Continued from page 38) 


0.03, Fe 0.02 and 0.01, carbonate hard- 
ness 62 and 60, noncarbonate hardness 
15 and 12. Monthly Langelier index 
data included for "47. Bact 
of city tap water considerably higher 
than that of plant effluent, particularly 
during period June—Oct.—avg. in ‘47 
and 48, respectively, 37° count 55 and 
68, 20° count 64 and 119, colon index 
0.012 (°48 only) 
made regularly of Mississippi and lake 
waters and latter treated with CuSO, 
In 47 and ‘48, 
supplied 296, 
Accts 
31, ‘48 
5546 


pate 


content 


Microscopic examn 


when need indicated 
respectively, estd pop 
500 299 000 

/ As of Dee 
661.9, hydrants 
hydrant $3.82) 
71.496 pop 


lhompson 


metered 
ot 
(maint 


and 
mi 
mains 
valves 
ot 


cost per 


5725, no. accts 


main 471 i. 


per mi 


Erie (N.Y.) Bureau of Water. An- 
nual Report (1948). Supply from L 
Eerie through 2 intakes, 60” diam. (36 
Chestnut St 
Plant, and 


West 
1 


24-mil.gal 


capac, 


serving 
2” (70-mgd. capac.) serv 
Plant 


settling 


ing Former consis 


sula), coagulation 

rapid sand filters 

West Plant, also 
designed to deliver 16 med., an 
emergency, 24 Distr 
cludes 33 mil.gal 
10-mil.gal 
O.1l-milgal 


well rapid 
storage in 


open low-service 


reservorr, covered high 


service reservoir elevated 

Cur 
real estate, 
$14,897.922.81 ; 
$4,965,176.52 
4). 005.99 


28: total 


tank and 0.3-mil.gal 
$1.160.556.30 


stand pipe 
rent assets 
buildings and equip 
depreciation — reserve 
construction im progress 
total fixed assets $10,022,7 
assets $11,197,772.7 bonds 
ing $746,000 
$10,438,051.10 


537.22 


outstand 
surpl 


S109 


investment and 
Water 

miscellaneous receipts 
358.61 total expenditures $1,090, 
186.31, including $60,000 principal on 
Cost per mil.gal. $91.99, 


u 
ales 5 


S39 


indebtedness 
of which $68.03 for operation and de 


nitinucd 


on 


preciation, $2.49 interest and taxes, 
$4.32 debt retirement and $17.14 con- 
struction. Free water furnished city 
$74,692.18. Chem 
nut St. and West filter plants, respec 
tively, alum 0.33 and 0.35 gpg., Cl 3.0 
and 5.7 lb activated C 3.9 and 
$.6 lb./milgal., ammonia 0.54 Ib. /mil. 
gal. (West Plant only) 
19 1.08% of 
spectively; avg. water 
and 15.09 med Ave hltered 
water, both plants: bacteria per ml. 0, 
coliforms absent from all (1232) sam 
ples in 10 ml., turbidity 0, color 10 

Estd. pop. supplied 148,000, avg. con 
sumption 37.94 mgd., equiv. to 256.3 
gal per capita (91.9 after meter regis- 
tration deducted). Mains 316 mi., 
drants 1733, gate valves 4851 
in use 30,330 (avg ot 
‘48 $51.71) 1532 


services), percentage 


dosages at Chest 


mil.gal.. 
wash water 
filtered, re 


and water 
filtered 


anal. of 


hvy- 
seTvices 
cost services in 


meters (5.05% of 


ot receipts for 


metered water 51. Rates (nondomes 
6-20¢ per 1000 gal. (25% 
outside city), apartment houses 4.5—17¢ 


100 cu.it—R. / 


tic) more 


per Lhompson. 

Rand (Un. S. Afr.) Water Board. 
Annual Report (Year Ending Mar. 
31, 1949). Available supply 100 
mgd., consumption 86.61 of 
"48. Addni. supplies under 
planned Rates 6d 
addnl be ng charged to 
authorities, Sd. to oth 
Ave 
fixed 
4.07d 


over 


mcrease 
9.25 overt 
constr. and 
1000 eal., 


nonconstituent 


per 
5d 
ers and 2d. to crushing mines 
to all consumers, including 
charges, 9.74d. Working 
1000 gal.. inere 0.12d 
£817,294; better 


revenue and depreciation funds 


cost 
cost 
per ase ol 
48 
ment, 
£1,660,407 ; gross amt. required to meet 
interest £510,902 
Loans outstanding £7,083,829, redemp 
£3,144,124, net loans out- 
apital expendi- 
betterment 
rights to 


revenue 


and depre« lation 
fund 
standing £3,939,705. 
tures to date, including 
fund, £13,240,504 
Vaal R 


tion 


Board s 


, ot which 


25 med 


water total 22 


pave 
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Another Water System INSTALLS DE LAVAL PUMPS* 


Pumps Deliver Water 


- 
Pumps at the Junction Station Note 


provision on bed plates for addition 
of second pump in series to increase The cities of Saginaw and Mid- 
head from 150° to 300’. land, Michigan, receive water 
from a point 80 miles away in 
Lake Huron, the closest source 
of potable water in adequate 
quantity, 
Two pumping stations, the 
Whitestone Point Station and 
the Junction Station, serve this 
entire supply line. The White- 
stone Station is equipped with 
four De Laval pumping units 
having a combined capacity of 
70 mgd against 300’ head. Each 
of these units consists of two 
pumps in series. 
Pumps in series at the Whitestone The Junction Station is like- 
Station, the have wise equipped with four De 
city of 10 mgd—all against 300’ head. Laval pumping units having a 
combined capacity of 70 mgd. 
At present, each of these units 
consists of a single pump opera- 
"78% of all American cities of —_ ting against 150’ head, provision 
over 100,000 population use having been made for the addi- 
De Laval water works pumps. tion of pumps in series in order 
to double the total delivered 
head, if necessary. 


Send for Catalog 10-9-JA 


LAVAL STEAM TURBINE CO,, TRENTON 2, N. J. 


TURBINES - HELICAL GEARS + CENTRIFUGAL BLOWERS AND COMPRESSORS 
CENTRIFUGAL PUMPS . WORM GEAR SPEED REDUCERS . IMO OIL PUMPS 
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29 have been sold. Principal supply 
source Vaal R., impounded in reservoir 
formed by barrage consisting of 36 
Water drawn through 2 
pumped (normal 


sluice gates 
intakes and 
120’) into sedimentation 
sisting of primary mixing 
mentation tanks and secondary mixing, 
carbonation and sedimentation tanks 
(total mean retention about 17 hr.) 
and thence through 82 gravity 
Filtered water chlorinated and 
in underground reservoirs and, except 


head 
system con 


and sedi 


stored 


again eX 
Water 
from underground reservoirs pumped 
(total normal head 1725 
authorities 


for small 
posed directly to atmosphere 


percentage, not 


3 times ) to 


reservoirs otf constituent 


lotal capac. of service reservoirs 114 


mil.gal. River supply augmented by 
series of wells, also chlorinated (0.10 
Area supplied 4200 
pop. of 2,168,000, of which 
within 


ppm. ) sq.mi 
with estd 
1,692,000 
palities (643 sq.mi.) 


of pumping 


constituent munici 


at bat 


daily evapn. 0.04—0,39” 
and purit 


rage 

Capac 
90 med. 
which 7% from wells, and net supply, 
after allowing for water used in purit 
process, 89.6 med. 2.7% lost by leak 
reservoir overflow and errors in 
Water supplied 86.6 megd., 
Water of sat 
about 


system 


Gross supply 93.6 mgd., of 


age, 
metering. 
max. dav 116.6 mil.gal 
isfactory qual. throughout yr 
14,000 samples examd. Elec 

$440 micromhos/ml. at 


cond. ot 
raw water 130 
yi 
electrolyte 
ppm. Chem. treatment: coagulation 
with lime (73-120 ppm. Ca(OH ),.), 
recarbonation ( 30,000—69,000 cu.ft. fil 
10%, Cor. 


corresponding to YO 390) ppm 


Suspended solids 22-305 


tered flue gas, contg per mil 
gal.), coagulation with alum 
ppm.), sedimentation, filtration and 
chloramine disinfection  (0.14—0.47 
ppm. (NH,).SO, and 0.34—-0.61 ppm 
C1). To 35 
ppm. CuSO, added 


sedi 
mentation tanks and to open 


(36 


inhibit algal growths, 


to secondary 

reservoirs 

during warmer months. Avg. cost ot 


treatment of river water 0.438d 


chem 


per 1000 gal. Raw water agar count 
(48 hr., 37°C.) 30-3200/ml. Coliforms 
seldom present in 0.1 ml., frequently in 
1 ml., occasionally absent in 10 ml 
Treated water bact. count avgd. 6/ml., 
and all 50-ml. samples examd. for colt- 
forms neg. Independent examn. of 
samples from Village Depot showed 
coliforms absent in 100 ml. (none 
found during past 10 yr.) and bact 
count 0-19 with avg. of 4. Avg. resi- 
due on evapn. 169, alky. 64, hardness 
87 ppm., pH 8.3, cond. 206. Corre- 
sponding data for well water 147, 117, 
139, 7.9 and 219, respectively. Avg. 
filter run 111 hr., avg. rate of filtra- 
tion 68.2 gal./sq.ft./hr. Avg. cost of 
raising 1000 gal. 100’, 0.0965d. Total 
length of pipelines 6” diam. and larger 
478 mi. All water supplied in bulk 
and metered. No. of employees 1685 
-R. Thompson. 


OTHER ARTICLES NOTED 


Recent articles of imterest, appearing m 
American periodicals not abstracted, are 


listed below. 


Minimum Requirements for the Con- 
trol of Industrial Wastes. Washing- 
ton Pollution Control Com. Sew. & 
Indus. Wastes, 22:4:514 (Apr. 50). 


Metallizing—A Water Works Main- 
tenance Tool. Joun E. WAKEFIELD. 
Am. City, 65:5:102 (May '50) 


Protective Coat 
Results. W. T 
ASTM 


Laboratory Tests of 
ings Versus Service 
Moran & G. E. Burnett. 


Bul., p. 73 (Apr. *50). 


Flow-Net Construction Simplified by 
Using Principle of Magnetic Field. 
H. E. Hurst & S. Lerravsky Bey. 
Civ. Eng., 20:4:48 (Apr. ’50). 


Effect of Free and Combined Avail- 
able Residual Chlorine Upon Bacteria 
in Swimming Poole. W. Moon. 
Am. J. Pub. Health, 40:4:459 (Apr 


50). 
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IT COMBATS 


INCRUSTATION... 
LEAKAGE 


Bethlehem Tar-Enameled Water Pipe 
is formed from heavy plate steel, care- 
fully welded, then generously coated 
with a uniform layer of protective tar 
enamel. As a result, it does an effective 
job of combating corrosion, incrustation 
and leakage, thus making it ideal pipe 
for supply-line service. 

Next time you need pipe for water- 
supply lines, choose Bethlehem Tar- 


JOURNAL A.W.W.A. 


Enameled Water Pipe. It is made in all 
diameters from 22 in. to 96 in., inclusive. 
It can also be produced in larger sizes, 
the maximum diameter being deter- 
mined by shipping clearances. It comes 
in a wide range of thicknesses, too, and 
in any length up to and including 40 ft. 

If you would like detailed information 
about Bethlehem Tar-Enameled Water 
Pipe, drop a line to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethichem Steel Export Corporation 


BETHLEHEM /c-Cxramead WATER PIPE 
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SPARLING 
MAIN-LINE 
METERS. 


Mueller Co. service clamps are 
described and illustrated in a book 


let which supersedes pages 112-115 
of the Mueller Water Works Cata- 
log “H.” The clamps feature heav- 
ily galvanized malleable iron bodies, 
with nuts, straps and even strap 
threads cadmium plated; neoprene 
gaskets cemented in place; and in- 
ner curvature of the straps designed 
to fit the pipe accurately. Lead 
ring gaskets are also available upon 
request. The booklet is obtainable 
from the company at Decatur, II. 


The third of a series of annual re- 

ports entitled “A Report of Dresser- 

Coupled Steel Water Lines—1949” 

| has just been published by Dresser 

DIRECT ACTION! | Mig. Div., Bradford, Pa. The 

| eight-page illustrated booklet gives 

some of the salient data concerning 
representative pipeline jobs. 


4 
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Whether you install a Standard 
or a Compound Sparling Meter, 
a large or a small meter, saddle- 
mounted or tube-mounted, the 
understandable operation from 
the flow direct to the register is 
as shown above. Not only is 
Accuracy within 2 per cent 
guaranted throughout the rated 
range, but the head loss through 
the meter is negligibly small! 
And your own men can install 
the meter. 


The building of custom-made files 
through the stacking of standard- 
ized, mass-produced equipment is 
the subject of a bulletin on Record- 
Stack units just published by Rem- 
ington Rand, 315 Fourth Ave., New 
York 10, N.Y. The booklet, No. 
SC 677, includes data on dimensions 
of the files. 


A new booklet entitled “Dollars 
Bulletin 310 comes | and Sense of Cathodic Protection for 
upon request [ransmission and Distribution Pipe- 

lines” has just been published by Elec- 

| tro Rust-Proofing Corp. (N.J.), Belle- 
Sparling Meter Company ville 9, N.J. It includes an outline of 


a. LOS poe | the procedure used, a summary of 
Park NEW YORK 17 Case histories and factual infor- 


626 Breadway..................CINCINNATI 2 | mation about the economics involved. 
1032 First Avenue SBATTLE 1 | 


726 Reserve Loan Life Bidg........... DALLAS 1 
6 Beacon Street ..... BOSTON 8 | (Continued on page 66) 
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- @ Triplex Heavy Duty Chem-0-Feeder 


> 
om Typical Slurry Feeding Installation 


For FEEDING SLUR 


e LIME SLURRY FOR pH CORRECTION 

© ACTIVATED CARBON SLURRY FOR TASTE AND ODOR CONTROL 
@ DIATOMACEOUS EARTH SLURRY FOR FILTRATION 

@ CALCIUM CARBONATE SLURRY FOR WATER CONDITIONING 


% Proportioneers% newHeavy the Chem-O-Feeder. A magnifying 
Duty Chem-O-Feeder solves a dif- register glass shows exact reading 
ficult feeding problem — it’s ideal of stroke length in increments of 
for feeding abrasive slurries .001”. The plastic See-Thru reagent 
against pressure — positively,ac- heads, convenient oil fill, and auto- 
curately — without wearing out matic lubrication reduce mainten- 
pump parts. For handiing slurries ance to a minimum. Chem-O-Feed- 
the Chem-O-Feeder has semi-knife ers are available in Simplex, Du- 
edge check valves of stainless steel plex and Triplex Models to feed up 
or silver, with a diaphragm of to 8 g.p.h. per unit at pressures to 
whipcord-reinforced soft rubber. 125 psi. Can be furnished with one 

or more slurry feeding heads, with 
The feeding rate can be adjusted other heads feeding different water 
with extreme accuracy by merely treating chemicals. Write for in- 
turning a knob, without stopping formation. 


365 HARRIS AVE. PROVIDENCE 1, ®. |. 
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Revising 
Rates 


sound recommendation for an 
upward revision of rates is, of 
course, preceded by an accurate and 


authoritative analysis of customers 


bills. 


It is possible to make such laborious 
compilation of customer usage data 
in one’s own ofhces, but-——-many 
utilities all over the United States 
find that it pays to turn over the 
task to the Recording and Statistical 
Corporation 


Here's why: Our Sper ially designed 
Bill Frequency Analyzer, shown 
here, classifies and adds in 300 regis- 


ters in one step 


It provides data in one-half the usual 
time and at one-half the usual 
cost. It's one of many reasons why 
we have been providing gas, electric 
ind water utilities with usage analy- 
ses for years 


Send for FREE booklet 


Get the facts about this accurate 
ind economical way of analyzing 
your customers’ usage data by 
writing for a copy ot The One-Step 
Method 


Recording and Statistical 
Corporation 


100 Sixth Ave. New York 13, N. Y. 
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(Continued from page 64) 


An oil-immersed selenium recti- 
fier made by Brance-Krachy Co., 
Box 1724, Houston, Tex., and in- 
tended for cathodic protection ap- 
plications is the subject of a leaflet 
being distributed by the company. 


differential pressure  trans- 
former made by Hagan Corp.. 
Hagan Bldg., Pittsburgh 30, Pa., is 
described and illustrated in Bul. 2250 
of that organization. The device 
measures pressure or flow differen- 
tials and has a range of 5 to 25 psi 
with loading pressure in the 0-60 
psi, range, 2.5 to 12.5 with 0-30 psi 
loading pressure, or 1 to 5 psi. with 
3-15 psi. loading. Static pressures 
may be up to 300 psig. The loading 
pressure may serve to actuate an 
automatic control system or may 
be used to indicate or record the 
ditferential measured, either directly 
or in terms of rate of flow. 


(Continued on page 68) 


How to join more 

bell and spigot cast iron 
water mains per hour 
...at less cost 


ELIMINATE USE OF 
HIGH PRICED LEAD 


Each Ib. of Haymanite equals 4 lbs. of lead. . . 


reduces time, fuel and handling . . . eliminates 
caulking and large bel! holes... . simple to apply 
. self-sealing when broken. 


Immediate deliveries. Free catalog 
Producers also of M. H. Brand Caulking Lead 


MICHAEL HAYMAN & CO., 


INCORPORATED 
ESTABLISHED 1869 


862 East Ferry St. Buffalo 11, WN. Y. 
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See How These 
Technical Bulletins 
Can Help You 


Years of research and study 
have gone into the prepara- 
tion of these Solvay Tech- 
nical Bulletins. Now they 
are yours without cost or 
obligation .. . to answer 
questions on water treat- 
ment, water analysis, and 
the handling and storage of 
liquid chlorine. 

These valuable Technical 
Bulletins are a part of 
Solvay service . . . another 
one of the “extras” available 
to all users of soda ash and 
chlorine in the water field. 

For your free copies of 
the Solvay Technical Bulle- 
tins, fill in and mail the cou- 


pon below. 


For Water ne 
cola, 


LIQUID CHLORINE 
SODA ASH 


SOLVAY SALES DIVISION 
& Dye Corporat 
a0 Rector Street, New York 6, 
Techs 


City State awe 
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(Continued from page 66) 

A vertical centrifugal pump, the 
Hydro-Line, designed for applica- 
tions where either net postive suc- 
tion head or installation space is 
limited, is the subject of a bulletin, 
No. B-592, issued by Peerless Pump 
Div., Food Machinery and Chem- 
cal Corp., Los Angeles 31, Calf 
The pump is rated to handle up to 
5,000 gpm. 


Two stage, double suction centri- 
fugal pumps made by Worthington 
Pump & Machinery Corp., Harrison, 
N.J., are described and their design 
features ilustrated in a folder, W- 
318-B21, which has just been pub- 
lished. 


A metal channel insert for con- 
crete construction, into which spe- 
cial spring nuts can be placed freely 
for bolting exterior fittings or sup- 
ports, is described and illustrated 
in a four-page folder entitled “Uni- 
strut Concrete Insert.” The bulle- 
tin, No. CI-2, is available from Uni- 
strut Products Co., 1013 W. Wash- 
ington Blvd., Chicago 7, II. 


Water clarifiers and cold process 
softeners are described in a bulletin, 
WC-103, available upon request to 
Dept. 110, Graver Water Condition- 
ing Co., 216 W. 14th St., New York 
11, N.Y. The booklet is devoted 
to the Graver Reactivator. 


ntinued on page 70) 
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Specify INFILCO Equipment Throughout 
For Municipal Water Treating Plants! 


op has specialized for more than 
fifty years in the design and manufacture 
of all types of equipment for municipal water 
conditioning plants—softening and filter plant 
equipment, recarbonators, chemical feeders 
and proportioners, gauges, hydraulic con- 
trols, etc. By providing a complete range of 
water conditioning equipment, Infilco offers 
the user the important advantage of undivided 
responsibility! 

A complete laboratory and a staff of competent 
engineers are available for making recom- 
mendations and reports to the consulting 
engineer or his client. It is, of course, in- 
tended that this service shall cooperate with 
the work of your engineers. 

The map at the right graphically illustrates 
the large, fast-growing number of municipal 
water conditioning plants from coast-to-coast, 
using INFILCO Equipment. Consult your 
telephone Red Book. Call in our nearest field 
engineer or write today for Bulletin No. 60-C. 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 
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SERVICE 


and 
WATER 


TESTS 
nothing like 


NONTADING 
GLASS COLOR 
STANDARDS 


Hellige Glass Color 
Standords ore safely 
mounted in unbreok- 
able plastic frames. 
They are more 
convenient and eco- 
nomicol. They never 
fade or change, 
THEY NEVER FAIL. 


WRITE FOR BULLETIN No. 602 


HELLIGE 


INCOR PORATEOD 


3716 NORTHERN BLVD. LONG ISLAND CITY 1. 


FOR COLORIMETRIC APPARATYU 
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(Continued from page 08) 


Vibratory feeders, conveyors and 
related products of Syntron Co., 428 
Lexington, Homer City, Pa., are the 
subject of a new bulletin available on 
request. 


“Facts for Business Policy” is the 
title of a four-page folder describing 
the services of Arthur D. Little, 
Inc., consulting firm of 30 Memorial 
Drive, Cambridge 42, Mass 
A folder “Contractors 
Model” Blue portable ait 
compressor is the 
Construction Equipment Sales Div., 
Worthington Pump and Machinery 
Corp., Holyoke, Mass., Bul. 
H-850-B71. 


the 
Srute 


on 


available from 


as 


Selenium rectifiers = previously 
produced by Syntron Co., 428 Lex 
ington Ave., Homer City, Pa., for 
use in their own products are now 
A four 
page folder describes the advantages 
of the dry plate units, which 
clude action, light 
weight, small size, ability to with 
stand high overloads for limited pe 
riods and trouble-free operation re- 
quiring maintenance and assur 
ing unlimited life. A 
new high vacuum vaporization proc- 


available as separate units. 


in 
instantaneous 


no 
practically 


ess deposits the selenium film uni- 


formly over the duraluminum plates. 
making possible the manufacture of 
large 


éuch exceptionally 


sizes. 


plates in 


Oil seals, their functions and ap- 
plications are described and illus- 
trated in a 16-page booklet on the 
“Tohns-Manville Clipper Seal.” The 
seal has a nonmetallic 
moulded body and a garter spring. 
A section on the use and installa- 
tion of split included. 
Copies of the bulletin are available 
from the coyipany at 22 East 40th 
St., New York 16, N.Y. 


one-piece, 


seals is 
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IN LARGE-DIAMETER WATER LINES... 


for lower first cost 
lower operating cost 
low 
and higher flow capacity 


maintenance cost 


STEEL WATER PIPE---LINED AND COATED 
WITH KOPPERS BITUMASTIC 70-B ENAMEL 


TEEL water pipe lines, protected 

inside and out by a durable coat- 
ing of Koppers Bitumastic® 70-B 
Enamel, offer you greater savings 
from every angle than other types 
of large-diameter water line instal- 
lations. 

Inside the pipe, the spun lining 
of Koppers Bitumastic 70-B Enamel 
prevents tuberculation and rust. 
It’s unnecessary to compensate for 
possible corrosion losses by specify- 
ing oversized diameters or addi- 
tional wall thickness. The glass- 
smooth lining maintains a high co- 
eficient of flow both initially and 
after decades of service. The result- 


ing reduction in pumping costs is 
substantial. 

On the pipe exterior, Bitumastic 
70-B Enamel prevents pitting and 
leakage due to soil corrosion . 
keeps maintenance and _ replace- 
ment costs low. 

Steel pipe itself offers you other 
important savings. Fewer joints are 
required, since steel pipe can be fur- 
nished in longer lengths. And the 
purchase price of Bitumastic-coated 
steel pipe is low, too. 

Give your community the most 
for its tax dollars by specifying steel 
water pipe lined and coated with 
Koppers Bitumastic 70-B Enamel. 


BITUMASTIC enamets 


vs Pat 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 60ST, Pittsburgh 19, Pa. 
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Section Meeting Reports 


Illinois Section: The fortieth Annual Convention of the Illinois 
Section was held at the La Salle Hotel April 12, 13 and 14, 1950. This is 
the first convention that the Illinois Section has had in two years, the 1949 
meeting having been eliminated in deference to the holding of the national 
conference at Chicago last year. 

The total registration was 284, and although this was somewhat less 
than the total registration at the last meeting in 1948, all participating felt 
that the meeting was a real success. Included in the active members in 
attendance were representatives from 46 cities throughout the state. One 
reason for the somewhat lower registration was the fact that only 21 ladies 
were registered, as compared to 55 at the 1948 meeting; there were, how- 
ever, 45 ladies at the annual banquet. 

The program for the convention was carefully prepared by W. R. 
Gelston, the newly elected chairman of the section, and the successful ac- 
ceptance of the program was evidenced by the fact that the panel discus- 
sions scheduled for Thursday morning and afternoon both had to be cut 
off before all of those present could discuss some questions as fully as they 
wished 

Thursday morning's program featured a discussion of methods of re 
pairing and overhauling various types of meters by Dan Gannon, of the 
Pittsburgh Equitable Meter Division, and Henry De Pagter, of the Badger 
Meter Co. Considerable discussion was evoked from the floor, and it is 
obvious that this is a subject that can well be continued at future meetings. 

Many good papers were presented, particularly one on the subject of 
“Fluoridation” by Jerome C. Zufelt of Sheboygan, Wis. One of the high- 
lights was a paper on the subject of “Atomic Wastes and Water Quality” 
given by W. A. Rodger of the Chemical Engineering Division, Argonne 
National Laboratory of Chicago, who discussed the amount of radioactivity 
that can be expected in an open water supply as a result of an atomic ex- 
plosion and the dissipation of this radioactivity within a certain time limit 
(see p. 533, this issue). 

This was the first time in a good many years that the Illinois Section 
attempted a three-day meeting, with registration starting Wednesday morn- 
(Continued on page 74) 
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Many experienced water works officials, those men who know, 


standardize on 


HERSEY WATER METERS 


for back of every Hersey Meter stands more than 60 years of experience 
in design, materials and workmanship and nothing has yet been found 
to replace real experience. 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, — — ANANTA — OALLAS — 
SAN PRANCISCO — 105 ANGELES 
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(Continued from page 72) 
ing and the program sessions starting Wednesday afternoon. The program 
continued all day Thursday and the convention was adjourned on noon 
Friday. It was the feeling of the Board of Trustees that this gave more 
opportunity for presentation of papers and the holding of discussions than 
the usual two-day meeting. 

At the annual banquet on Thursday night the section was treated to a 
very interesting and inspiring talk by W. Victor Weir, President-Elect of 
the national association. After the banquet those present were entertained 
with some very fine music presented by the Northwestern University Men’s 
Glee Club. Before the banquet and after the entertainment, the section 
used the clubroom type of entertainment for a cocktail hour, which was well 
received by all present 

Cart N. Brown 
Secretary-Treasurer 


Montana Section: The twenty-fifth Annual Meeting of the Montana 
Section was held in Missoula April 21 and 22, 1950, All gatherings were 
held in the Florence Hotel, and the total registration for the meeting was 
156, including members, their wives and guests. Dr. A. E. Berry of Tor- 
onto attended the meeting as A.W.W.A. national representative and also 
presented a formal paper entitled “Problems in Canadian Water Works 
Administration.” 

The first of the other guest speakers who contributed to the success of 
the program was L.. F. Warrick, U. S. Public Health Service, Washington, 
DD. C., who discussed “Aspects of Water Pollution Control as It Affects 
Public Water Supplies.” W. Biankmeyer, Montana Power Co., Butte, 
Mont., presented a paper on “Electronic Pipe Locating.” During the course 
of his presentation, he gave actual demonstrations and showed slides of his 
equipment in operation. L. A. MacDonald, Northern Pacific Railway Co., 
Missoula, Mont., presented a paper entitled “Good Lawn Management,” 
and E. S. Booth, of the Board of Railroad Commissioners and Public Serv- 
ice Commissioners, Helena, discussed “Montana Rate and Service Regula- 
tions of Water Utilities.” 

The morning of the opening day was reserved for the usual business 
meetings. The afternoon was devoted to a round table discussion, con- 
ducted by M. E. Henderson of Bozeman, Mont., on “Local Operating Prob- 
lems and Procedures in Montana Communities.” The afternoon of the 
first day was concluded by a trip through the Bonner Sawmill, operated by 
the Anaconda Copper Mining Co., followed by a buffet supper held at the 
Florence Hotel. 

Saturday, April 22—the second day of the convention—was devoted 
to the presentation of the forma! papers. The meeting was concluded by a 
dinner-dance Saturday evening at the hotel. 


(Continued on page 76) 
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10000 reer more 


of the modern main 
that shortens the job 
and lengthens the service 


ITs KEM “Century” 
ASBESTOS-CEMENT PIPE 


The light weight of this strong K&M 

Asbestos-Cement Pipe cuts shipping 

and haulage costs sharply; permits Yet all of that merely 
of more economical laying equip- begins the economies now win- 
ment; saves many dollars’ worth ning increasing favor for K&M 
of time. Even when a radius Pipe. This advanced pipe defies 
requires as much as 5° deflec- electrolysis and is highly resistant 
tion per pipe length, it is to soil corrosion. It doesn’t know 
easily swung with the tuberculation effects; therefore, inside 
“Century’’ Simplex diameter, flow capacity and calculated 
Flexible Couplings reg- pumping costs hold constant. 

ularly used. This fea- 
ture, in conjunction 
with lightness, 
speeds up any 
alignment 
needed before 

backfill. 


Traffic stresses, earth settlement and 

chemical attack are all minimized by 

K&M Asbestos-Cement Pipe—the main that 

the years don't weaken! As a final economy 

this pipe is recoverable for re-laying in its 

original pressure class. You can see why the 

savings made and the service assured always do 

credit to those responsible for K&M “Century” 
Pipe installations. Write us for full data. 


KEASBEY & MATTISON 


COMPANY + AMBLER + PENNSYLVANIA 


ANatine made habeslos ... 
Keasbey & Mattison has made it serve mankind since 1873 
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(Continued from page 74) 


As this meeting was the section’s twenty-fifth, special recognition was 
given to the 25-year members by presenting them with a gold pin in token 
of their continuous affiliation. The members so honored were: H. B. Foote, 
Helena; John Hall, Fort Shaw; Wade Plummer, Butte; J. R. Cortese, 
Livingston; F. E. Brandis, Missoula; H. M. Johnson, Anaconda; Eugene 
Carroll, Butte; and Fred Quinell, Bozeman. 

It was considered by ali that the 25th Annual Convention was an out- 
standing success and the members are looking forward to the 26th Annual 
Meeting to be held in Helena in 1951 

Harvey W. Taytor 
Secretary-Treasurer 


Kansas Section: The Joint Meeting of the Kansas Section with the 
Kansas Sewage Works Assn. was expanded this year to include two sewage 
works operators forums which were held on the afternoon of opening day, 
April 19th. These panels opened the meeting, and afterwards an informal 
social evening was enjoyed by those in attendance. Over 90 persons regis- 
tered the first afternoon. 

Thursday morning, April 20th, with Alar B. Mawdsley, Chairman, 
presiding, the meeting was begun at the Salina Room of the Lamer Hotel. 
A. W. Rumsey, Vice Chairman, presided during part of the sessions to re- 
lieve the Chairman, who had recently been ill, but is now, to everybody’s 
gratification, on the road to recovery. 

Mayor Lloyd W. Price extended a welcome to Salina and offered all 
city facilities to those attending the meeting. A.W.W.A. President-Elect 
W. Victor Weir was scheduled on the program but he was unable to be 
present until Friday, at which time he discussed the progress in the water 
works industry. President A. H. Niles, of the Federation of Sewage Works 
Associations, brought greetings from the F.S.W.A. and gave an interesting 
review of the expanded activities of the federation. E. J. Allison, city man- 
ager of Salina, gave an interesting discussion of the Salina water system 
and the plans for the new softening plant which ts to be built in the near 
future. 

One of the highlights of the entire program pertaining to cities and fire 
protection was given by E. N. Harsha, chief engineer of the Kansas Inspec- 
tion Bureau, Topeka. His discussion of water departments and classifica- 
tion of public fire protection was a detailed review of the classification 
methods used to arrive at the fire rates of various localities. John G. Stutz, 
executive director of the League of Kansas Municipalities, gave an interest- 
ing and informative talk on salaries and water works personnel. This dis- 
cussion was supplemented by a series of tables showing salaries paid for 
various classifications in a number of Kansas cities. 


(Continued on page 78) 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by 
thousands of munic- 


ipalities in the U. S. - WATER METERS 
7 


“Watch Dog” models 
. made in standard 
capacities from 20 g.p.m. 


up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG | 
LIFE. 


Le. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and so many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


WORTHINGTON-GAMON METER CO. 


286 South Street, Newark 5, New Jersey 


SUBSIDIARY OF 


WORTHINGTON PUMP AND MACHINERY (OKPOBATION 
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(Continued from page 76) 


The afternoon session was presided over by Robert H. Hess of Wichita. 
Major C. Hagar, national director from the section, reported on the pro- 
ceedings of the A.W.W.A. Board during the past year. A similar report 
was made by E. F. Miltner, his opposite number in F.S.W.A 

Observations on the water works rate structure were made by F. A 
Russell, councilman of Lawrence He showed graphically that materials 
and labor have increased a great deal more than water rates, and he re- 
minded cities that have not analyzed their rates and their policies of de- 
ferred maintenance that they will now find themselves needing to spend a 
great amount of money to return their plants to good condition within the 
next few years. 

“Pure Water—Our Search for It” was the subject of the discussion by 
Dwight F. Metzler, chief engineer of the Kansas State Board of Health. 
This discussion covered potable water and the pollution of our streams by 
erosion, mineral contamination and sewage and organic contamination. 
1). B. Kissinger, superintendent of sewage treatment at Topeka, spoke on 
the “Effect of Industrial Wastes on Sewage Treatment” at Topeka. 

Thursday evening was devoted to individual social visiting. On Fri 
day morning Roy Binder presided, and Paul R. Shanahan, representative 
in the Kansas Legislature, discussed “Needed Legislation for Pollution 
Abatement in Kansas.” In the course of his discussion he spoke of the 
equitable distribution of sewage treatment cost which is now financed by 
ad valorem taxation. It is the opinion that the most equitable financing ot 
such operation and maintenance of sewer systems is on a utility basis, under 
which the customers of the system are charged for the amount and type of 
sewage they contribute. He concedes that it will be necessary for the city 
needing financial relief to institute an educational program so that the legis- 
lature will be informed of these needs and the practicability of such a 
program 

“The Value of Clean Waters to Kansas Fishermen” was discyssed by 
Harry F. Lutz of the Forestry, Fish and Game Commission, Pratt. He 
also showed a motion picture entitled “( lean Waters” which was very 
applicable to his discussion 

A. W. Rumsey presided over a Water Works Potpourri Forum. E. 
S. Jungmann, Jungmann Bros, Topeka, discussed the various methods of 
keeping water we lls operating. H H. Hanlen, city clerk at Winfield, dis- 
cussed bill collecting methods. James D. Barker, water superintendent at 
Winfield, described his homemade tools and methods used in cleaning water 
mains in Winfield. A check ot his time and footage showed what an excel- 
lent job someone with determination and a little ingenuity can accomplish. 
Public relations were discussed by W. Willis, acting superintendent of 
water and light at lola 
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Werren Cast Iron Pipe and Fite 
tings can be supplied in all sixes — 
2” 90.04" with olf types of joints BELL & SPIGOT 


ond in accordance with Standard PIPE 
MECHANICAL 
JOINT PIPE 


FLEXIBLE 
JOINT PIPE 


SHORT BODY 
BELL & SPIGOT 
SPECIALS 


55 Liberty Street 
New York 5, N.Y. 


SPECIFY 
“WARREN 
PIPE” 
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(Continued from page 78) 


At noon a luncheon was held for the entire group after which the busi- 
ness meetings were held for the A.W.W.A. and K.S.W.A. groups. Lester 
T. Hagadorn presided at the afternoon meeting. ‘The Kansas River Basin 
Water Pollution Investigation” was explained by Paul D. Haney, senior 
sanitary engineer with the U.S. Public Health Service at Cincinnati, Ohio, 
who supervised this survey. This river survey is one of the first and most 
complete pollution investigations on a river basin that has been made. 

The technical meeting was closed with a Round Table entitled “It’s 
Different Here.” Bob Millar, manager of the Wichita Water Co., and 
George Pate, water superintendent at Nickerson, acted as operators. H. H. 
Kansteiner, manager of the Water Works Dept. at Leavenworth, V. E 
Hougland of Russell, Harley Culler of Eureka, and a number of others 
took part in the lively discussions. Everyone participated, and an interest- 
ing and informative section closed the meeting. 

The Annual Banquet was held on Friday evening with Alar B. Mawds- 
ley presiding. The principal speaker was J]. G. Baldivieso, Bolivian Con- 
sul for the Midwest and an instructor at Kansas Wesleyan University, who 
held the interest of his audience in an enlightening discussion of inter- 
American affairs 

Mayor HaAGar 


For the Secretary-Treasurer 


Nebraska Section: The annual meeting of the Nebraska Section was 
held jointly with the Spring Meeting of the Utilities Section of the Nebraska 
League of Municipalities at the Cornhusker Hotel in Lincoln, April 13 and 
14. This practice of joint meetings has been followed for the past three 
years—since the section was organized—and has been found to be very 
satisfactory. 

The meeting was called to order on April 13 by Ray Chase, Chairman 
of the Utilities Section of the League. The group was welcomed to the City 
by Acting Mayor Thomas R. Pansing of Lincoln, 

The general subject of stream pollution was well covered in a two-part 
presentation by L. E. Ordelheide of the Missouri State Board of Health, 
who covered the national aspects of the situation, and R. M. Babcock, sani- 
tary engineer of the Nebraska State Board of Health, who presented local 
aspects of the situation in Nebraska. 

C. J. Hutchinson of the Link Radio Co. presented a paper on “Two- 
Way Radio Use in the Municipal Electric and Water Utilities.” While 
few Nebraska municipalities are ready for this kind of expenditure, there 
are several such systems in use—some entirely independent of the police 
systems—and these have been found very beneficial in the larger commu- 
nities both in improving service and, through that, in improving public re- 


(Continued on page 8&2) 
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WATER METER with a 


© LONG-LIFE ACCURACY @ LOW UPKEEP COST 
FROST-PROOF CONSTRUCTION LESS FRICTION, WEAR 
© EASY TO INSPECT, REPAIR 


The CALMET WATER METER is setting new stand- 
ards for metering efficiency. Day after day, year after 
year, CALMET users everywhere report outstanding per- 
formance records under varying conditions. CALMET 
embodies all the finer points of water meter design and 
construction known to the industry, plus improvements 
and exclusive features developed by CALMET engineers. 
Cash in on CALMET’S reputation for accuracy, durability 
and low upkeep! Standardize TODAY on the meter of 
TOMORROW—-CALMET! 


@ SALES REPRESENTATIVES 
Write for complete details of the 
CALMET franchise in your territory. 


ET WATER METERS 


MADE BY WELL MACHINERY & SUPPLY CO_ INC —FORT WORTH TEXAS 
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(Continued from page 80) 
lations. The expense in two or three larger municipalities has been found 
to have been offset by decreased service costs within a relatively short time. 

At noon the group enjoyed a buffet luncheon in the ball room of the 
hotel. 

After the group was again called to order, this time by Vern Living- 
ston, Chairman of the section, Lee M. Nelson, superintendent of Rochester, 
Minn. Municipal Utilities, presented a fine paper on “Realistic Public Re- 
lations.” “Water Meter Department Practices” were discussed by W. H. 
Domimick of the Wichita, Kan., Meter Supply & Repair Co. A paper on 
“Procedure of Acquisition of a Gas Utility” was then presented by Thomas 
M. Davies, attorney of Lincoln and a member of the Nebraska State Legis- 
lature. Despite its title, the subject of the paper is of vital concern to many 
eastern Nebraska water superintendents, whose pumping costs are directly 
affected by the cost of power, asa result of recent efforts by producers and 
distributors to increase the price of gas. 

Mayor L.. D. Torrens of Wahoo discussed “What a Mayor Expects of 
The Municipal Utilities.” That evening the annual banquet was held in 
the hotel 

mn Friday, April 14, Niles H. Barnard, chairman of the Dept. of Me- 
chanical Engineering of the University of Nebraska, gave his report on 
the Annual Utilities Conference held on the University campus in Febru- 
ary. This Utilities Conference has been jointly sponsored by the Depart- 
ment of Engineering and Architecture of the University, Nebraska Section 
of the A.W.W.A., and the Utilities Section of the Municipal League. 

“Personnel and Public Relations in Municipal Government” was dis- 
cussed by Winfield Best, personnel director of the American Municipal 
\ssociation. EE. H. Curtiss, attorney at Plainview, Nebraska, presented a 
discussion of “Financing Municipal Extensions and Improvements Under 
kxisting Nebraska Laws.” A final business meeting was then held to dis- 
cuss the section’s affairs 

Joun W. CRAMER 
Secretary-Treasurer 


Survival and Retirement 


Filter Sand and Gravel | Experience With Water Works 


WELL WASHED AND CAREFULLY Facilities 
GRADED TO ANY SPECIFICATION. | | Containing vital information on the actual 
PROMPT SHIPMENT IN BULK life of mains, valves, meters, services and 
OR IN BAGS OF 100 LB. EACH. other facilities in 26 cities, together with 56 
pages of summary tables that condense the 
Inquiries Solicited data for easier interpretation. 
576 pages $3.00 


Northern Gravel Co. neat Works Association 
P. O. Box 307, Muscatine, lowa 500 Fifth coma New York 18, N. Y. 
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DANVILL VA. 
Water Filtration Plant 


V. B. HIGGINS 
Contractors 


Greensboro, N. Cc 


HOWARD A. JOHNSON 
Supt. of Water Treatment 


The recent expansion ond improvement in Denwille’s 
water treating system necessitated ve 

and additions, all of which were carried to com- 
pletion without interrupting the service from the 
existing plant. The new construction project, affecting 
every phase of the plant from the intake at the 
Dan River to the Ballou Park Reservoir, brings plant 


rated capacity up to 9 MGD. 


Builders equipment was selected for metering and con- 
trolling flow through the plant. This equipment, 
specified by the engineers, Chas. T. Main, Inc., wos 
installed by V. B. Higgins Co. under the joint direc- 
tion of Howard A. Johnson, Supt. of Water Treatment; 
E. M. Hawkins, Jr., Manager of the Water, Gas, and 
Electric Departments; and L. R. McClung, Supt. of 
Water Distribution. For Bulletins describing Builders 
water works equipment, address Builders-Providence, 
Inc. (Division of Builders Iron Foundry), Providence 
1, Rhode Island. 


BUILDERS 


Builders equipment fur- 
nished for the Danville 
Water Filtration Plont: 


Filter Loss of Head and 
Rate of Flow indice- 
ting and Recording 
Gevges with Dia- 

regm Pendulum 
<tvotors. 

10” Filter Effivent Rate 
of Flow Centroliers. 

12” Wesh Water Rete 
of Flow Controller. 

24” ttlumineted Wash 
Weter Rate indice- 


tor. 
Filter Tables 
and Sampler Table. 
Wheeler Filter Bottoms. 
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LIST OF ADVERTISERS 


Aluminum Co. of America, Chemicals Inertol Co., Inc. il aa 
Div. 91 Infilco, Inc. 
American Brass Co.. The 55 
American Cast Iron Pipe Co  Johns-Manville Corp ..vi-vii 
American Cyanamid Co., Industrial James Jones Co. ea 
Chemicals Div. Keasbey & Mattison Co. 
American Pipe & Construction Co 45 Kennedy Valve Mfg. Co., The tite 
American Well Works Klett Mf 14 
Armco Drainage & Meta! Products, Inc 9 Ko Cc fee 71 
Kupferle, John C., Foundry Co......... 10 
Atlas Mineral Products Co., The 
Badger Meter Mfg. Co s ayne & Bowler, Inc. : 33 
Barrett Div.. The gs. Leadite Co.., The Cover 4 
Bethlehem Steel Co. 63 Lock Joint Pipe 
Boyce Co Ludlow Valve Mfg. Co., Inc. . 
Buffalo Meter Co 10 M &H Valve & Fittings Co.. a. ae 
Builders- Providence, Inc. 35, 83 National Cast Iron Pipe 
Calgon, Inc. TPO 15 National Water Main Cleaning Co...... 11 
Carborundum Co The we 23 Neptune 
Carson-Cadillac Co. 52 Northern Gravel Co... . 
Carter Products Corp. 17 asses 22 
Cast Iron Pipe Research Assn., The...20-21 Omega Machine Co. (Div., Builders Iron 
Central Foundry Co., The... 16 87 
Centriline Corp........... 49 Peerless Pump Div........ 
Chain Belt Co...... —  Permutit Co. 
Chicago Bridge & Iron Co. . 41. Phelps Dodge Re fining Corp.. aie 
Clow, James B., & Sons... 55 Philadelphia Gear Works, Inc.. Lae. swe 
Cochrane Corp.......... ... Pittsburgh-Des Moines Steel Co... ... 31 
Dearborn Chemical Co... : — Pittsburgh Equitable Meter Div. (Rock- 
De Laval Steam Turbine Co. 61 2. 
Cover 3 Pollard, Jos. G., Co., Inc... 
Dowell Incorporated ...... ... — Portland Cement Assn.............. 
Economy Pumps, Inc. 65 
Eddy Valve Co. 55 Recording & Statistical Corp. Leen a 
Electro Rust-Proofing C orp. 38 Rensselaer Valve Co. 
Ellis & Ford Mfg. Co. .. Roberts Filter Mfg. Co. 
Everson Mig. Corp. 16 Rohm & Haas Co..... 3 
Flexible Sewer-Rod Equipment Co. — Ross Valve Mfg. Co.. — 
Ford Meter Box Co., The 59 Simplex Valve & Meter Co. — 
General Chemical Div., Allied Chemical Smith, A. P., Mfg. Co., The 89 
& Dye Corp. — Solvay Sales Div., Allied Chemical & Dye 
Greenberg's. M., Sons ; Spatting, R.W.. .. 64 
Hamilton- Thomas Corp 53 Stuart Corp....... 
Harco Corp., Rusta Restor Div — Corp. 
Hayman, Michael, & Co., Inc 66 S. Pipe & Foundry Co. Se aia 
Hays Mig. Co Ww alker Process Equipment, Inc. 
Hellige, Inc . 70 Wallace & Tiernan Co., Inc. 
Hersey Mig. Co. .. 73 Warren Foundry & Pipe 79 
Hungerford & Terry, In ... 46 Well Machinery & Supply Co. iawe ae 
Hydraulic Development Corp 9 Welsbach Corp., Ozone Processes Div... — 
Industrial Chemical Sales Division, West Wood, R. D., Co. Cover 2 
Virginia Pulp & Paper Co x Worthington-Gamon Meter Co. 77 


Directory of Professional Services—pp. 25-29 


Albright & Friel, Inc. Fent, O. S. Nutting, H. C., Co. 
Alvord, Burdick & Howson Gannett Fleming Corddry & Parsons, Brinckerhoff, Hall & 
Bays, Carl A. & Assoc. Carpenter, Inc. Macdonald 


Makolm Pirnie Engineers 
Pitometer Co. 

Purcell, Lee T. 

Riddick, Thomas M. 
Ripple & Howe 

Rose, Nicholas A. 

Russell & Axon 

Sirrine, J. E., Co. 

Stanley Eng. Co. 


Geisinger, G. L. 

Gilbert Assoc., Inc. 

Glace, Ivan M. 

Greeley & Hansen 

Havens & Emerson 
Haydock, Charles 

Hitchcock & Estabrook. Inc. 
Horner & Shifrin 

Hunt, Robert W., Co. 

Jones, Henry & Schoonmaker Stilson, Alden E. & Assoc. 
Knowles, Morris, Inc. Ward & Strand 

Leggette, R. M. Weston & Sampson 

Roberto Meneses Hoyos & Co. Whitman & Howard 

Metcalf & Eddy Whitman, Requardt & Assoc. 


Behrman, A. 5S. 

Black Labs., Inc. 

Black & Veatch 

Clinton L. Bogert Assoc 
Bowe, Albertson & Assoc 
Buck, Seifert and Jost 
Burgess & Niple 

Burns & Mc Donnell 

Caird, James M 

Camp, Dresser & McKee 
Chester, Engineers. The 
Consoer, Townsend & Assoc 
De Leuw. Cather & Co. 
Fay, Spofford & Thorndike 
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WATERWORKS ENAMEL 


PROTECTS EXTERNAL SURFACES 
FROM CORROSION 


ne WITHSTANDS PIPE MOVEMENTS NORMAL TO 
WATER SUPPLY SERVICE 


PREVENTS INCRUSTATION OF 
INTERNAL SURFACES 


PERFORMS SATISFACTORILY 
UNDER EXTREMELY HIGH VELOCITIES 


Barrett* Waterworks Enamel is unaffected by 
wide temperature changes; neither flowing 
nor sagging up to 160°F., nor cracking at as 
low as —20°F. When used to line the inside of 
a pipe, BARRETT Waterworks Enamel 
prevents tuberculation or incrustation, thus 
assuring that the pipe will maintain its original 
capacity. The coefficient of flow is increased 
to a Hazen-Williams “C” averaging 150. Initial 
power installation is less expensive, and 
power requirements do not rise. 


BARRETT Waterworks Enamel is manu- 

factured to meet the specific requirements of 
the water industries. Long and extensive service 

in. the field has proved its worth. The Barrett 

rganization will be glad to advise on mate- 

THE BARRETT DIVISION 1ials and on application procedure, and to 

ALLIED CHEMICAL & DYE CORPORATION 

40 Rector Street, New York 6, N. Y. 


consult with you on any pipe-coating problem. 


LET US SEND YOU THIS INTERESTING BOOK. In its 145 pages the 
Barrett Water Works Manual reproduces the A.W.W.A. Specifica- 
tions, and shows types of equipment and application data of 
interest to design and construction engineers and water depart- 
ment officials as well as to all interested in water supply, distribu- 
tion, irrigation, power, or conservation projects. Let us send you 
your copy. *Reg. U. 8. Pat. Of. 
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Acidizing of Water Wells: 

Dowell Incorporated 

Activated Carbon: 

Industrial Chemical Sales Div. 

Aerators (Alr Diffusers): 

American Well Works 

Infiico, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 

Alr Compressors: 

DeLaval Steam Turbine Co. 

Worthington Pump & Mach. Corp. 

Alr-Lift Pumping Systems: 

Worthington Pump & Mach. Corp. 

Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div 

General Chemical Div. 

Stuart Corp. 

Ammonia, Anhydrous: 

General Chemical Div. 

Ammonia Receivers: 

Worthington Pump & Mach. Corp. 


Ammoniators: 

Everson Mig. Corp. 
Proportioneers, lnc. 
Wallace & Tiernan Co., Inc. 


Brase Goods: 
American Brass Co. 
M. Greenberg's Sons 
Hays Mig. Co 
James Jones Co. 


A. P. Smith Mig. Co. 


Carbon Dioxide Generators: 
Infileo, Inc 


Walker Process Equipment, Inc 


Cathodle Protection: 

Dowell Incorporated (magnesium 
anodes) 

Electro Rust-Proofing Corp. 

Harco Corp., Rusta Restor Div 

Cement Mortar Lining: 

Centriline Corp 

Warren Foundry & Pipe Corp 


Chemical Cleaning of Water 
Maina: 

Dowell Incorporated 

Chemical Feed Apparatus: 

Builders. Providence, Inc. 

Everson Mig. Corp. 

Infileo, Inc 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co 

Proportioneers, Inc. 

Ross Valve Mfg. Co 

Simplex Valve & Meter Co 

Wallace & Tiernan Co., Inc 

Chemical Scale Removal Serv- 
lees: 

Dowell Incorporated 

Chemists and Engineers: 

(See Prof. Services, pp. 24-27) 

Chiocrination Equipment: 

Builders-Providence, Inc 

Everson Mfg. Corp. 

Proportioneers, Inc. 

Wallace & Tiernan Co, Inc. 

Chiorine Comparators: 

Hellige, Inc 

Klett Mig. Co 

ortioneers, Inc 


allace & Tiernan Co., Inc 


j 


Chiorine, Liquid: 
Solvay Sales Div. 
Wallace & Tiernan Co., Inc. 
Clamps and Sleeves, Pipe: 
— B. Clow & Sons 
Jresser Mig. Div 
M. Greenberg's Sons 
Jones Co 
ensselaer Valve Co. 
A. P. Smith Mig. Co. 
Clamps, Bell Joint: 
Carson-Cadillac Co 
James B. Clow & Sons 
Dresser Mig. Div 
Clamps, Pipe Repair: 
James B. Clow & Sons 
Dresser Mfg. Div. 
Warren Foundry & Pipe Corp 
Clarifiers: 
American Well Works 
Chain Belt Co. 
Dorr Co 
Graver Water Conditioning Co 
Infilco, Inc 
Permutit Co 
Walker Process Equipment, Inx 
Cleaning Water Mains: 
Flexible Underground Pipe Clean 
ing Co 
National Water Main Cleaning Co. 
Cocks, Curb and Corporation: 
Hays Mfg. Co 
James {ones Co 
A. P. Smith Mfg. Co 
Compressors, Portable: 
Worthington Pump & Mach. Corp 
Condensers: 
United States Pipe & Foundry Co 
Contractors, Water Supply: 
Boyce Co., Inc 
Layne & Bowler, Inc. 
Controllers, Liquid Level, 
Rate of Flow: 
Builders-Providence, Inc. 
Infileo, Inc 
Simplex Valve & Meter Co 
R. W. Sparling 
Copper Sheets: 
American Brass Co. 
Copper Sulfate: 
General Chemical Div 
Tennessee Corp. 
Corrosion Control: 
Calgon, Inc 
Dearborn Chemical Co. 
Couplings, Flexible: 
DeLaval Steam Turbine Co. 
Dresser Mig. Div 
Philadelphia Gear Works, Inc 
Customer Bill Analysis: 
Recording & Statistical Corp 
Diaphragms, Pump: 
Dorr Co 
Proportioneers, Inc. 
Engines, Hydraulic: 
Ross Valve Mig. Co. 
Engineers and Chemists: 
(See Prof. Services, pp. 24-27) 
Feedwater Treatment: 
Calgon, Inc 
Dearborn Chemical Co 
Graver Water Conditioning Co 
Hungerford & Terry, Inc. 
Infilco, Inc 
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Ferric Sulfate: 
Tennessee Corp. 


Filter Materials: 
Johns-Manville Corp. 
lafilco, Inc 

Northern Gravel Co. 


Filters, incl, Feedwater: 
Dorr Co 

Everson Mig. Corp. 

Infilco, Inc 

Permutit Co. 

Roberts Filter Mfg. Co. 

Ross Valve Mig. Co 

Walker Process Equipment, Inc. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Chain Belt Co 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco, Inc 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Fittings, Copper Pipe: 

Dresser Mfg. Div. 

M. Greenberg's Sons 

Hays Mig. Co 

James Jones Co. 


Fittings, Tees, Fills, etc.: 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
Dresser Mig. Div. 
James Jones Co. 
wy Valve Mfg. Co. 

1 & H Valve & Fittings Co. 
u nited States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 


Flocculating Equipment: 
Chain Belt Co. 

Dorr Co 

Infileo, Inc 

Stuart Corp 

Walker Process Equipment, Inc 


Fluoride, Sodium: 
Aluminum Co. of America, Chemi 
cals Div. 


Furnaces: 
G. Pollard Co., Inc. 
P. Smith Mfg. Co 


Furnaces, Joint Compound: 
Northrop & Co., Inc. 


Gages, Liquid Level: 
Builders-Providence, Inc. 
Infilco, Inc 

Simplex Valve & Meter Co 


Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco, Inc 

Northrop & Co., Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 


Gasholders: 
Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co. 


Gaskets, Rubber Packing: 
Northrop & Co., Inc 
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Continuous lime slaking with 
the Omega Lime Slaker and 
the Omega Belt-Type Gravi- 
metric Feeder eliminates 
guesswork and produces the 
correct lime slurry for accu- 
rate control of treatment. For 
Bulletin E1-40 and engineer- 
ing information, address 
Omega Machine Company, 
(Division of Builders Iron 
Foundry), 365 Harris Ave., 
Providence 1, R. |. 


OMEGA LIME SLAKER FEATURES 


High speed propeller type mixers which promote rapid, thorough sloking. 


Slaker body insulated and equipped with a heat exchanger to raise temperature 
of incoming cold woter for greater slaking efficiency 


Thermostatic control which maintains high slaking temperatures. 


Efficient vapor removal device to protect feeder from hot moist vapors. 

Separate compartment for grit collection. Grit can be removed at infrequent 
intervals without interruption of operation. 

Gravimetric feeder controls weight of quick-lime being fed—accurate within 1% 
—is not offected by variations in size of lime particles. 

The ideal combination for reducing lime consumption and providing continuous 
trouble-free operation. 


OMEGA PRODUCTS 


Belt. Type Gravimetric Rotolock Feeders Precision Solution Feeders 
Feeders Lime Slokers Disc Feeders 

Loss-in-Weight Gravimetric Laboratory Stirrers Rotodip Solution Feeders 
Feeders Dust Collectors 

Universal Feeders Chemical Elevotors 


June 1950 

NOT HIT OR MISS... 
BUT 
LIME Staves st 
4 
4 5 
| 
OMEGA 


Shear and Sluice: 
Drainage & Metal 
R. D. Wood Co 


Gears, Speed Reducing: 
DeLaval Steam Turbine Co 
Philadelphia Gear Works, Inc 


Glass Standards—C olorimetrie 
Analysis Equipment: 

Hellige, Inc 

Klett Mig. Co. 

Wallace Tiernan Co., Inc 


Goosenecks (with or without 
Corporation Stops): 

Hays Mig. Co 

James Jones Co 


A. P. Smith Mig. Co 


Hydrants: 
ames B. Clow & Sons 
1. Greenberg's Sons 


Co 

Kennedy Valve Mfg. Co 
C. Kupferle Co. 
udiow Valve Mig. Co 

M & H Valve & Fittings Co. 
A. P. Smith Mig. Co 
Rensselaer Valve Co. 

Ross Valve Mfg. Co. 

R. D. Wood Co. 


Hydrogen lon Equipment: 
Hellige, Inc 
Wallace & Tiernan Co., Inc 


Ion Exchange Materials: 
Hungerford & Terry, Inc. 
Infileo, Inc 

Permutit Co 

Roberts Filter Mig. Co 
Rohm & Haas Co 


Iron Removal Plants: 

American Well Works 

Chain Beit Co 

Graver Water Conditioning Co 

Hungerford & Terry, Inc. 

Infilco, Inc 

Permutit Co 

Roberts Filter Mfg. Co 

Walker Process Equipment, In 

Welsbach Corp., Ozone Processes 
Div 

Jointing Materials: 

Atlas Mineral Products Co 

Michael Hayman & Co., Inc. 

Hydraulic Development Corp 

Leadite Co, Inc 

Northrop & Co., Inc 

Joints, Mechanical, 

Carson-Cadillac 


Pipe: 


Cast Iron Pipe Research Asan 
Central Foundry Co 

James B. Clow & Sons 
Dresser Mfg. Div 


United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp 
R. D. Wood Co 


Leak Detectors: 


Jos. G. Pollard Co., Inc 
Slakers and Feeders: 
Dorr Co 

Infileo, Inc 


Omega Machine Co Build- 


ers Iron Fdry ) 


Magnesium Anodes (Corrosion 
Control): 
Dowell Incorporated 


Manometers, Rate of Flow: 
Builders-Providence, Inc 


Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co 
Pittsburgh Equitable Meter Div 


ADVERTISERS PRODUCTS INDEX 


Meter Couplings = Yokes: 
Badger Meter Mig 

Dresser Mig. Div. 

Ford Meter Box Co. 

Hays Mig. Co 

Hersey Mig. Co. 

eee Jones Co. 

Neptune Meter Co 

Pittsburgh Equitable Meter Div 
A. P. Smith Mig. Co 
Worthington-Gamon Meter Co 


Meter Reading and Kecord 
Books: 

Badger Meter Mig. Co 

Meter Testers: 

Badger Meter Mig. Co 

Ford Meter Box Co. 

Hersey Mig. Co 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div 


Meters, Domestic: 

Badger Meter Mig. Co 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co 

Pittsburgh Equitable Meter Div 
P. Smith Mfg. Co 

Well Machinery & Supply Co 

Worthington-Gamon Meter Co 


Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc 

Infilco, Inc 

Simplex Valve & Meter Co 

R. W. Sparling 


Meters, Industrial, Commer- 
celal; 

Badger Meter Mig. Co. 

Buffalo Meter Co 

Builders- Providence, 

Hersey Mfg. Co 

Neptune Meter Co 

Pittsburgh Equitable Meter Div. 

Simplex Valve & Meter Co 

A. P. Smith Mfg. Co 

R. W. Sparling 

Well Machinery & Supply Co 

Worthington-Gamon Meter Co 


Inc. 


Mixing Equipment: 

Chain Belt Co. 

Infileo, Inc 

Walker Process Equipment, Inc 


Oronation Equipment: 
Welsbach Corp., Ozone 
Div. 


Pipe, Asbestos-Cement: 
yhns-Manville Corp 
Keasbey & Mattison Co 


Pipe, Brase: 
American Brass Co. 


Processes 


Pipe, Cast Iron (and Fittings): 
American Cast Iron Pipe Co 
Cast Iron Pipe Research Assn 
Central Foundry Co 

B. Clow & Sons 

‘nited States Pipe & Foundry Co 
Warren Foundry & Pipe Corp 

R. D. Wood Co. 


Pipe, Cement Lined: 

Cast Iron Pipe Research Assn 
Central Foundry Co 

lames B. Clow & Sons 

United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp 

R. D. Wood Co. 


Pipe Coatings and Linings: 
The Barrett Div 

Cast Iron Pipe Research Assn 
Centriline Corp 
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Warren eles & Pipe Corp. 


Pipe, Concrete: 
American Pipe & Construction Co 
Lock Joint Pipe Co. 


Pipe, Copper: 
American Brass Co. 


Pipe Machines: 
Eliis & Ford Mfg. Co 

Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Pipe Jointing Materials; 
Jointing Materials 


see 


Pipe Locators: 

Jos. G. Pollard Co., 

Pipe, Plastic: 

Carter Products Corp. 

Pipe, Steel: 

hemes Drainage & Metal Products, 
nc. 

Bethichem Stee! Co. 


Inc. 


Pipelines, 
Boyce Co., Inc 


Submerged: 


Removable: 

. Clow & Sons 

>. Pollard Co., Inc. 

. Smith Mig. Co 

Warren Foundry & Pipe Corp. 


Potentiometers: 
Hellige, Inc. 


Pressure Regulators: 
Ross Valve Mig. Co. 


Pumps, Boller Feed: 
DeLaval Steam Turbine Co. 
Peerless Pump Div., Food 

Machinery Corp. 
Pumps, Centrifugal: 
American Well Works 
DeLaval Steam Turbine Co 
Economy Pumps, Inc. 
Peerless Pump Div., Food 

Machinery Corp. 
Pumps, Chemical Feed: 
Infileo, Inc 


Proportioneers, Inc. 


Wallace & Tiernan Co., Inc 
Pumps, Deep Well: 
American Well Works 
Layne & Bowler, Inc 
Peerless Pump Div., Food 


Machinery Corp. 
Worthington Pump & Mach. Corp. 


Pumps, Diaphragm: 
Dorr Co 


Proportioneers, 


Pumps, Hydrant: 
Jos. G. Pollard Co., Inc 


Pumps, Hydraulic Booster: 
Ross Valve Mig. Co. 


Pumps, Sewage: 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc 
Peerless Pump Div., 
Machinery Corp. 
Pumps, Sump: 
DeLaval Steam Turbine Co 
Economy Pumps, Inc. 
Peerless Pump Div., Food 
Machinery Corp. 
Pumps, Turbine: 
DeLaval Steam Turbine Co 
Layne & Bowler. Inc 
Food 


Peerless Pump Div., 
Worthington Pomp & Mach 


Inc. 


Food 


Machinery Corp 
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THE FIRST MECHANICAL JOINT 


TAPPING SLEEVE AND VALVE 


Patent — for 


ELIMINATES < PourineG 


CAULKING 


A new all Mechanical Joint Tapping Sleeve and Valve, installed quickly 
and easily even by untrained workmen. T 
necessary is a 10” 


There are no joints to pour or caulk. 
Installation can be made in wet trenches in any kind of weather. 


The “Stufling Box” type joints require no cutting or scarfing of rubber 
gaskets on emg 


The only installation equipment 
ratchet wrench and a standard open end wrench. 


Assemble Sleeve on main—attach the Valve, the installation is complete, 


ready for tapping and the joints are permanently bottle-tight. 


Gare VALVES 


ss. THE A, P. SMITA MFG. CO. ===: 
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Recorders, Gas Density, CO., 
Nis, BOs, ete.: 

Permutit Co 

Wallace & Tiernan Co., Inc 


Recording Instruments: 
Builders- Providence, Inc 
Infileo, In 

W opariing 

Wallace & Tiernan Co., Inc 


Reservoirs, Steel: 
Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Stee! Co 


Sand Expansion Gages; see 
Gages 

Sleeves; see Clamps 

Sleeves and Valves, Tapping: 
ames B. Clow & Sons 

1 & WH Valve & Fittings Co 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co 


Sludge Blanket Equipment: 
Permutit Co. 


Soda Ash: 
Solvay Sales Div. 


Sodium Hexametaphosphate: 
Calgon, Inc. 


Softeners: 

Dearborn Chemical Co 

Dorr Co 

Graver Water Conditioning Co 
Hungerford & Terry, Inc 
Infiico, Inc. 

Permutit Co, 

Roberts Filter Mig. Co 
Walker Process Equipment, Inc 


Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infiico, Inc 

Permutit Co 


Tennessee Corp. 


Standpipes, Steel: 
Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Stee! Co 


Steel Plate Construction: 
Bethlehem Stee! Co 

Chicago Bridge & Iron ( 
Pittsburgh-Des Moines Stee! Co 


Storage Tanks; see Tanks 


Strainers, Suction: 
M. Greenberg's Sons 


R. D. Wood Co 


Surface Wash Equipment: 
Permutit Co 
Stuart Corp 


Swimming Pool Sterilization: 
Everson Mig. Corp. 
Omega Machine Co. (Div... 
ers Iron 
Proporti neers, Inc 
Wallace & Tiernan Co. Inc 
Welsbach Corp., Ozone Processes 
iv. 


Build- 


Tanks, Steel: 

Bethiehem Stee! Co 

Chicago Bridge & Iron Co 
Pittsburgh-Des Moines Steel Co 


Tapping Machines: 
Hays Mig. Co 
A. P. Smith Mig. Co. 


Taste and Odor Removal: 

Industriai Chemical Sales Div 

Inh n 

Proportioneers, Inx 

Walker Process Equipment, Inc 

Wallace & Tiernan Co., Inc 

Welsbach Corp., Ozone Processes 
Div. 


Telemeters, Level, Pump Con- 
trol, Kate of Flew, Gate 
Position, ete.: 


Builders-Providence, Inc. 


Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations): 

Hellige, In 

Wallace & Tiernan Co., Inc 


Turbines, Steam: 
DeLaval Steam Turbine Co 


Turbines, Water: 
DeLaval Steam Turbine Co. 


Valve Boxes: 

Central Foundry Co 

James B. Clow & Sons 

Ford Meter Box Co 

M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

4 FP. Smith Mig. Co 

R. D. Wood Co. 


Valve Inserting Machines: 
A. P. Smith Mig. Co. 


Valves, Altitude: 
Ross Valve Mig. Co., Inc. 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

M_ Greenberg's Sons 

M & H Valve & Fittings Co 

Rensselaer Valve Co 


RK. D. Wood Co. 


Valves, Detector Check: 
Hersey Mig. Co. 


Valves, Electrically Operated: 
James B. Clow & Sons 

Kennedy Valve Mig Co 

M & H Valve & Fittings Co 
Philadelphia Gear Works, Inc 
Rensselaer Valve C 


A. P. Smith Mig. Co. 
Valves, Float: 

Ross Valve Mfg. Co., Inc 
Valves, Gate: 

Dresser Mfg. Div. 
Co 

cennedy Valve Mig. Co 
Ludiow Valve Mig. Co. 
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M & H Valve & Fittings Co. 
Rensselaer Valve Co. 

A. P. Smith Mig. Co. 

R. D. Wood Co. 


Valves, Hydraulically Oper- 
ated: 
James B. Clow & Sons 
Kennedy Valve Mig. Co 
M & H Valve & Fittings Co. 
*hiladelphia Gear Works, Inc 
Rensselaer Valve Co 
P. Smith Mfg. Co 
R. D. Wood Co. 
Valves, Large Diameter: 
James B. Clow & Sons 
Kennedy Valve Mfg. Co 
Ludlow Valve Mig. Co 
M & H Valve & Fittings Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co 
R. D. Wood Co. 
Valves, Regulating: 
Ross Valve Mig. Co. 


Valves, Swing Check: 
James B. Clow & Sons 

M. Greenberg's Sons 

M & H Valve & Fittings Co 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Waterproofing 
Dearborn Chemical Co. 
Inertol Co., Inc. 


Water Softening Plants; see 
Softeners 


Water Supply Contractors: 
Layne & Bowler, Inc. 


Water Testing Apparatus: 

Hellige, Inx 

Wallace & Tiernan Co., Inc 

Water Treatment Piants: 

American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co 

Dearborn Chemical Co. 

Dorr Co 

Everson Mfg. Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilce, Inc 

Pittsburgh-Des Moines Steel Co 

Roberts Filter Mig. Co 

Stuart Corp. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc 

Welsbach Corp., Ozone Processes 
Div. 

Well Acidizing: 

Dowell Incorporated 

Well Drilling Contractors: 

Layne & Bowler, In 

Wrenches, Ratchet: 

Dresser Mig. Div. 

Zeolite; see lon 
Materials 


Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1948 Membership Directory. 
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ALCOA Sodium Fluoride, like all 
other Alcoa Chemicals, has a uni- 
form high degree of purity. It may 
be used with confidence for the flu- 
oridation of water supplies. ALCOA 
Sodium Fluoride flows freely . . . is 
easy to handle . . . dissolves at a 
uniform rate. Besides that, ALCOA 


is a dependable source of supply. 


HIGH PURITY 
ALCOA 
SODIUM FLUORIDE 
FOR THE 
FLUORIDATION 
OF 
WATER 


If your community is fluoridating 
its water supply —or is considering 
doing so——let us discuss with you 
the properties of ALCOA Sodium 
Fluoride that make it particularly 
suitable for your use. Write to 
ALUMINUM COMPANY OF AMERICA, 
Cuemicats Division, 624 Gulf 
Bldg., Pittshurgh 19, Pennsylvania. 


ALCOA) ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS + CALCINED ALUMINAS + HYDRATED 
ALUMINAS * TABULAR ALUMINAS + LOW SODA ALUMINAS 
ALUMINUM FLUORIDE + SODIUM FLUORIDE + SODIUM 
ACID FLUORIDE + FLUOBORIC ACID + CRYOLITE + GALLIUM 
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ROCKWELL CONTRIBUTION 
TO BETTER METER PERFORMANCE 


ELECTRONICALLY CONTROLLED 
TESTING PLANT in ovr woter meter factory is the only one 
of its kind, lt will handle up to 240 meters at a time on four test 
lines. In it, your orders for any of the domestic sizes of Pittsburgh 
Equitable meters (Arctic, Tropic or Empire) will be precisely tested 


for accuracy fo your specificotions. The control panels can be 
quickly adjusted to match the conditions that will be actually found 
in your system. For example, where specified, meters going into 
warm climates can be tested for accuracy and response at water 
temperatures of 100° F. or higher. 

By duplicating your actual operating conditions on the test stand we 
assure accurate measurement from the word “go”. Now, more than 
ever before, good basic designs, plus careful workmanship and 
exacting tests make your choice of any Pittsburgh Equitable meter 
an outstanding valve. 


Pittsburgh Equitable ‘G) Meter Division 
ROCKWELL MANUFACTURING COMPANY 
Pittsburgh 8, Pa. 


Atlanta Boston Chicago Columbus Houston Kansas City 
los Angeles New York Pittsburgh San Francisco Seattle Tulsa 
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Hydro-Treators—four 69 dia. units 

were the choice for the latest addition to 

Miami's expanding water system Designed by the 

Planning Division of Miami's Department of Water & 

Sewers, the new softening plant will be located near Coral Gable 


The four Dorreo Hydro-Treators will soften an average flow of 40 MGD 
of well water. Maximum flow will be 52 MGD ... minimum 10 MGD. 
( hemi als added will be lime and sodium silic ate ( arbonation will follow pre 


treatment. Temporarily a maximum of 17 MGD will be delivered to mains, 


after passing redissolving and safeguarding facilities 


The selection of Dorrco Hy dro-Treators for Miami was based upon operating 
efliciency and economy Data from both operating installation, and tield tests 
proved the ability of the Hlydro-Treator to produce continuously effluents of 
exceptionally low turbidity. From the standpoint of economy, both low first 
cost and low operating costs were factors Low power requirements and dense 


underflow were two of the important savings in operating expense 


lf you re interested in } gh ra 7 fl pay you to look al the facts 


Cutaway view of the 


Dorrco Hyvdro-Treator. THE DORR COMPAMY, ENGINEERS 
PLACE COM 
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Jointed for .. . 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—-but the joints also must be 
tight, flexible, and long lived,—-else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “‘jointing material’ used for bell and spigot Water 


Mains MUST BE GOOD,—MUST BE DEPENDABLE, 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—-but that it improves with age. 
The pioneer self-caulking material for ¢. i. pipe. 


Tested and used for over 40 years. 
Saves at least | 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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